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Methods:Patients with essential hypertension who attended O.P.D of
Internal

MedicineDepartmentofTDMedicalCollege, Alappuzhawaschosenasthest
udypopulation. Sample size was estimated to be 100. Blood pressure
was measured by using standard guidelines and were classified
according to JNC-8 guidelines. General and systemic examinations
done. Data was entered in excel spreadsheet and analyzed using SPSS
software.

Results:Prevalence of Hypercalcemia among essential Hypertension
patients was found to be740 per 1000 persons. The totalcorrected serum
calcium levels had a significantnegative correlation with the leveland
stage of systolic blood pressurein essential hypertensive patients(p
value-0.006). The totalcorrected serum calcium levels had nosignificant
correlation  with  the diastolic blood pressure inessential
hypertensivepatients. (pvalue-0.088)

Conclusions: Thetotalcorrectedserumcalciumlevelsweresignificantlyl
oweredinessential hypertensionpatients. Prevalence of Hypocalcemia
among essential Hypertension patients was foundtobe740 per 1000
persons.
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Introduction

Hypertension remains the leading cause of death worldwide and one of theworld's great public health problems.
Affecting 1 billion people worldwide, systemichypertension remains the most common, readily identifiable and
reversible risk factorfor myocardial infarction, stroke, heart failure, atrial fibrillation, aortic dissection andperipheral
arterial disease. Essential hypertension comprises more than 95 per cent ofhypertension. Hypertension is an emerging
health problem in India. When majority ofpeople come to know that they have hypertension, they have already
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advanced into astage with target organ damage-a fatal stroke or myocardial infarction, or irreversiblerenal failure.
Although primary hypertension is a heterogeneous disorder, some of themain causes of high blood pressure in
primary hypertension are known. For example,overweight and obesity, sedentary lifestyle, excess intake of alcohol or
salt, and lowpotassium intake, are also known to increase blood pressure in many patients who areclassified as having
primaryhypertension.

In a country like India, people tend to have a diet rich in sodium and poor inpotassium and calcium. Studies have
shown that a decreased intake of sodium and an
increasedcalciumintakeorbothtogethermaybeeffectiveinpreventionofhypertension.

In blood, total calcium concentration is normally 8.5-10.5mg/dl of which 50percentisionized.Remainderisbound
ionicallytonegativelycharged proteinpredominantly albumin and immunoglobulins or loosely complexed with
phosphate, citrate, sulphateor other anions.

Normal Blood pressure is 120/90 mmHg, according to JNC-8 guidelinesand Blood pressure can be classified as
prehypertension, Stage 1 hypertension andStage 2 hypertension asfollows.

STAGE SYSTOLICBP DIASTOLICBP
Normal <120AND <80
Prehypertension 120-139 80-89
StagelHypertension 140-159 90-99
Stage2Hypertension >160 >100

Thisstudyaimstoproveassociation betweenserum calciumlevelsandessential hypertension. Also this study aims to
find association between various stagesof hypertension and serum calcium levels and also association between
duration ofhypertension and serumcalciumlevels.

Objective

1. Todeterminetheprevalenceof hypocalcemiaamongessentialhypertensivepatientspresentingin medicine
OPDofGovt. TDMCAlappuzha.

2. Tofindoutassociationbetweenstageofhypertensionandserumcalciumlevels.

3. Tofindoutassociation between durationofhypertensionand serumcalciumlevels.

Methods

Patients with essential hypertension who attended O.P.D of Internal
MedicineDepartmentofTDMedicalCollege, Alappuzhawaschosen
asthestudypopulation.Samplesizewasestimatedtobe100.Adetailedhistorytakingandclinicalexamination was done in
patients with particular reference to hypertension. BP wasmeasured as per JNC — 8 guidelines. Subjects were
instructed not to take caffeine orsmoking within 30 min preceding the reading and was seated quietly for 5 min in
aquietroomafteremptyingthebladder, withthearmbaredandsupportedatthe
leveloftheheartandthebackrestingagainstachair. Amercurymanometerwithappropriate cuff size was used to measure
the blood pressure. Korotkoff sounds phasel (appearance) was taken as systolic BP while phase V (disappearance)
was taken as a measure of diastolic blood pressure. Two sets of BP readings were taken 30 min apart in both arms
in  sitting posture. Lower  limb BP  was taken in  patients less than 40
yearsofagewhileBPrecordingsforposturalhypotensionwasmeasuredforthosewhoaged more than 60 years. Other
vital signs, General & Systemic examination was done. Finally, datawasanalysed in SPSSsoftware.

Results

Total no of patients included were 100. The mean age was 63.56 * 7.29 years.Lowest age was 36 and highest was
91. There were 52 males (52%) and females 48(48%). Regarding symptoms, majority had no symptoms which was
followed bygiddiness (32%), headache (18%), while very few had easy fatiguability. Duration ofhypertension was
<10yrs in 75% while >10yrs in 25%. Majority of patients were non-smokersandnon-
alcoholics.Andtherewasnosignificantfamily history amongpatients with essential hypertension. With respect to
BMI, 52% were obese while 40%had normal BMI. As far as Systolic BP was concerned, majority fell into Stage
2hypertension (75%) and 49% fell into stagel. When coming to Diastolic BP, 51%had stage 1 and 49% had stage 2
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hypertension respectively. The total corrected
serumcalciumlevelsweresignificantlyloweredinessentialhypertensivepatients(74%).

Prevalence of Hypocalcemia among essential Hypertension patients was found to be740 per 1000 persons. The
totalcorrected serum calcium levels had a significantnegative correlation with the leveland stage of systolic blood
pressurein essentialhypertensive patients.(p value-0.006).The totalcorrected serum calcium levels had nosignificant
correlation with the diastolic blood pressure inessential hypertensivepatients.(pvalue-
0.088).Thetotalcorrectedserumcalciumlevelsshowednosignificant difference withage, sex , BMI , life style ,
smoking , alcohol, familyhistory,and duration ofhypertension in essentialhypertensive patients.

Figurel:- Distributionofhypocalcemiainthepopulation

Hypocalcemia(74) Normocalcemia(26)

Out 0f100 studysubjects,74hadhypocalcemia while 26hadnormal calcium level

Figure2:-Distributionofsystolichp.

Stage1(29%) Stage 2(71%)
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71wereinstage2hypertensionwhencomparedto29whowereinstagelwithregardto SystolicBP

Figure3:- Distributionofdiastolicbp.

51outofl00wereinstagelhypertensionand49wereinstage2with respecttoDiastolic BP

Table 1:- Associationofhypocalcemiawithsystolic blood pressure

Int. J. Adv. Res. 12(04), 908-915

CorrectedS.Ca Levels

Systolic BP Hypocalcemia Normal
Percentage Percentage
(N=74) (N=26)
STAGE1HYPERTENSION 16 55.2% 13 44.8%
STAGE2HYPERTENSION 58 81.7% 13 18.3%
Hypocalcemia was significantlyassociated with Systolic BP (pvalue-0.006)
Table2:- Associationofhypocalcemiawithsymptoms.
CorrectedS.Ca Levels
Symptoms Hypocalcemia Normal
Percentage Percentage
(N=74) (N=26)
NIL 36 78.3% 10 21.7%
HEADACHE 13 72.2% 5 27.8%
GIDDINESS 23 71.9% 9 28.1%
HEADACHE&GIDDINESS 0 0 1 33.3%
EASYFATIGUBILITY 2 66.75% 1 33.3%

Hypocalcemiawas notsignificantly associatedwith symptoms ofhypertension(pvalue-0.483)

Conclusion

From thepresentstudythe followingconclusions were made.
1. Thetotalcorrectedserumcalciumlevels were significantly lowered inessential hypertensivepatients.
2. Prevalence of Hypocalcemia among essential Hypertension patients was foundto be 740 per 1000 persons.
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3. The total corrected serum calcium levels had a significant negative correlationwith the level and stage of
systolic blood pressure in essential hypertensivepatients.

4. Thetotalcorrected serumcalciumlevels had no significantcorrelation withthe diastolicblood pressure
inessentialhypertensivepatients.

5. The total corrected serum calcium levels showed no significant difference withage, sex, BMI, life style,
smoking, alcohol, family history, and duration ofhypertensionin essentialhypertensivepatients.

Discussion

Evidenceisgrowingthatcalciumphysiologyisalteredinessentialhypertension, but whether this is a secondary
association or a causal relationship isunresolved. Intracellular calcium ions are known to have direct effects on
peripheralvascular tone and it has been reported in various trials that hypertensive persons haveincreased
concentrations of intracellular free calcium that decrease to normal levelswith antihypertensivetreatment.
Inthisstudy,statisticalanalysisrevealedthatthetotalcorrectedserumcalciumlevels  weresignificantly  lowered  in
essentialhypertensivepatients. Therewas statistically significantassociation between hypocalcemiaand systolicBP.
We also attempted a correlation between the calcium levels anddiastolic blood pressure and found that there was no
correlation between the total andcorrected serumcalciumlevelsand diastolic blood pressure. Our study also had an
objective of comparing total corrected serum
calciumlevelswithvarioussubsetsofessentialhypertensivepopulationlikeage,sex,smoking, alcohol, family history of
hypertension, lifestyle and BMI. After statisticalanalysis, it was revealed that there was no significant difference
between the calciumlevelsin theabove-mentioned parameters.
ARFolsometal.,studiedtheserumcalciumfractionsinessentialhypertensiveandmatchednormotensivesubjects. Intheirstu
dyheobservedhypertensive subjects had lower mean serum levels of ultra-filterable calcium, ionized calcium, and
complexed calcium and higher levelsof protein-bound calcium. Calculated serum concentrations of
complexedcalcium were significantly lower in hypertensive subjects, while proteinbound calcium concentrations
was higher. StrazzulloPetal.,studiedseveralofthebiochemicalabnormalitiesofcalcium metabolism and were able to
detect a significant reduction in total
serumcalciumlevelsinhypertensivesubjects,althoughunabletodetectasignificantreductioninserumionizedcalciumlevel

s.Thisstudyalsoreportedtotalandfractionalurinarycalciumexcretionwereelevatedinsubjectswithessentialhypertension.

Erne P, Bolli P., et al, in their study on “correlation of platelet calcium withblood pressure: effect of
antihypertensive therapy” reported a decrease in the serumtotal calcium concentration in essential hypertensive
patients. Touyz, R.M., et al.,alsoreportedadecreaseintheserumtotalcalciumconcentrationinessentialhypertensive
patients. Some investigators; McCarron DA., and Resnick LM, Laragh JH., et al.,also noted that, compared with
normotensive subjects, essential hypertensive subjectshad lower serum ionized calcium concentrations even when
total calcium levels weresimilar.Wright GL, Rankin GO., in their study on concentrations of ionic and totalcalcium
in plasma of four models of hypertension noted a lower serum ionized andtotal serum calcium concentrationsin
SpontaneouslyHypertensive Rats(SHR).By the intervention of dietary calcium intake burden of hypertension can
be decreased and this makes this study so relevant.If we detect those people who have a high propensity to develop
hypertension in future years and if they are supplemented with calcium levels either in dietary forms or as
medications or by adopting mesures to reduce the excretion of calcium in their body, we may be able to delay the
onset of hypertension in them or may even be able to prevent hypertension.

References

1. CampaniniB: TheWorldHealth Report: Reducing Risks, Promoting Healthy Life, Geneva,
WorldHealthOrganization,2002.

2. Ronald G. Victor and Norman M. Kaplan, Systemic Hypertension: MechanismsandDiagnosis;
Braunwald’sHeartDisease: ATextbookofCardiovascularMedicine,8th ed. Pages1027-1046.

3. Touyz, R.M., and Milne, F.J. (1995). Alterations in intracellular cations and cellmembrane ATPase activity in
patients with malignant hypertension. J. Hypertens., 13,867-874.

4. Touyz,R.M.,Milne,F.J.Seftel.H.C.andReinach,S.G.(1987)Magnesium,calcium,sodiumandpotassiumstatusinno
rmotensiveandhypertensiveJohannesburgresidents. S. Afr. Med. J.72,377-381.

5. K. Sudhakar, M. Sujatha, S. Rarnesh Babu, P. Padmavathi and P. P. Reddy, serumcalcium in patients with
essential hypertension and their first degree relatives., IndianJoumalofClinicalBiochemistry, 2004,19 (1) 21-
23.

6. Strazzullo, etal.
Therenalcalciumleakinprimaryhypertension;Pathophysiologicalaspectsandclinicalimplications.NutMetabolism
ofcardiovasculardiseases1991; 1:98 —103.

912



ISSN: 2320-5407 Int. J. Adv. Res. 12(04), 908-915

o N

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.
23.
24,
25.
26.
27.
28.
29.

30.
3L
32.
33.

34.
35.
36.
37.

38.

CGuyton., JohnEHall., Overview ofcirculation; Textbookofmedicalphysiology,11"edition; Pages160 —167.
RLBijlani., Understandingmedical physiology,A textbookformedicalstudents;3™edition, Pages219-224.
Chobanian AV, Bakris GL, Black HR, et al: The Seventh Report of the JointNational Committee on
Prevention, Detection, Evaluation, and Treatment ofHighBloodPressure:TheJNC7report.JAMA2003;
289:2560.

Kaplan,NormanM; ChapteronMeasurementofBloodPressure; Kaplan’sClinical Hypertension, 9th Edition;
Pages26-45.

Pickering TG, Hall JE, Appel LJ, et al: Recommendations for blood
pressuremeasurementinhumansandexperimentalanimals: Part1:Bloodpressuremeasurement in humans: A
statement for professionals from the Subcommittee ofProfessional and Public Education of the American
Heart Association Council onHighBloodPressure Research.Hypertension 2005;45(1):142-161.

Michael Swash., Michael Glynn; Measurement of Blood Pressure;Hutchison’sclinicalmethods, 22M
edition.Page77.

Theodore A. Kotchen., Hypertensive Vascular Disease; Harrison’s principles ofinternal medicine, 17"edition,
Volume |1, Pages1549 — 1562.
Leonard,D.,McDermott,R.,Odea,K.,Rowley,K.G.,Pensio,P.,Sambo,E., Twist,A., Tollis,R.,Lawson,S.,&Best,JD.
Studyonprevalenceofhypertension(2002) Aust NZJPublicHealh 26,144 —149.

K. Park., Epidemiology of chronic non — communicable diseases and conditions, Park’sTextbook of
Preventive and Socialmedicine. Pages323 —327.

John E Hall., Joey P Granger., Michael E Hall., Daniel W Jones.,
PathophysiologyofHypertension;Hurst'sTheHeart,Volumell; 12"edition, Pages1570-1605.

Smith PA, Graham LN, Mackintosh AF, Stoker JB, et al: Relationship between central
sympatheticactivityandstagesofhuman hypertension. AmJHypertension2004; 17:217-222.

LohmeierTE, IrwinED, RossingMA, etal: Prolongedactivationofthebaroreflexproduces sustained hypotension.
Hypertension 2004;43:306.

Vloet LC, Pel-Little RE, Jansen PA, Jansen RW: High prevalence of
postprandialandorthostatichypotensionamonggeriatricpatients admittedtoDutchhospitals.
JGerontolABiolSciMedSci2005; 60:1271

Keller G, Zimmer G, Mall G, et al: Nephron number in patients with primaryhypertension. NEnglJMed2003;
348:101.

August P, Suthanthiran M: Transforming growth factor beta signaling, vascularremodeling, andhypertension.
NEnglIMed 2006; 354:2721.

SavoiaC, SchiffrinEL: Inflammationinhypertension. CurrOpinNephrolHypertens2006; 15:152.

Paravicini TM,TouyzRM:Redoxsignaling inhypertension.

CardiovascRes2006; 71:247.

FeigDI, KangDH, NakagawaT, etal: Uric Acid andhypertension.

CurrHypertensRep2006; 8:111.

Reyes AJ, LearyWP: Controversiesincardiology.

28.Lancet2006; 367:1314.

DuprezDA: Roleof therenin-angiotensin aldosteronesysteminvascularremodelingandinflammation: Aclinical
review. JHypertens2006; 24:983

Vasan RS, Evans JC, Larson MG, et al: Serum aldosterone and the incidence
ofhypertensioninnonhypertensive persons. NEngl JMed2004; 351:33.

Stewart AD, Millasseau SC, Dawes M, et al: Aldosterone andleft ventricularhypertrophyinAfro-
Caribbeansubjectswithlowrenin hypertension. AmJHypertens2006; 19:19.

SchiffrinEL: Effectsofaldosteroneonthevasculature. Hypertension2006; 47:312.

Huang Y, Wongamorntham S, Kasting J, et al: Renin increases mesangial celltransforming growth factor-
betal and matrix proteins through receptor-mediated,angiotensinll-independentmechanisms.Kidney Int2006;
69:105.

DanserAH: Prorenin: Backintothearena.Hypertension2006; 47:824.

Harrap, S.B.:Hypertension:genesversusenvironment. Lancet344:169,1994.
Huntetal..:Hypertension;GeneticsandmechanismsTopol,EJ.Etal:atherosclerosisand
coronaryarterydisease,Philadelphia; 1996 pages209— 236.

Dominiczak AF et al: Genes and hypertension;Gene mapping in experimentalmodelstovascular gene
transferstrategies: Hupertension35:64,2000.
MaheuxP.,Jeppesend.,sheuWH. etal.; Additiveeffectsofobesity,hypertension,andtype2diabetesoninsulinresisten
ce;Hypertension.

913



ISSN: 2320-5407 Int. J. Adv. Res. 12(04), 908-915

39.

40.

41.

42,

43.

44,

45.

46.

47,

48.

49.

50.

51.
52.

53.

54.

55.

56.
57.

58.

59.

60.
61.

62.

63.

64.

65.
66.

Beatriz Grunfeld; Maria Gimenez; Miriam Romo; Laura Rabinovich; Rosa B.Simsolo.,Calcium-
ATPaseandInsulininAdolescentOffspringofEssentialHypertensive Parents;Hypertension.1995;26:1070-1073.
European Society of Hypertension-European Society of Cardiology
GuidelinesCommittee:2003EuropeanSocietyofHypertension-EuropeanSocietyofCardiology guidelines for the
management of arterial hypertension. J Hypertens2003; 21:1011

JonD.BlumenfeldJohnH.Laragh., ChapteronPrimaryandSecondaryHypertension; Brenner: Brenner and
Rector's The Kidney, 8th ed. Pages 1465 —1516.

Laragh JH, Brenner BM (eds): Hypertension Pathophysiology, Diagnosis, andManagement,2nd ed. NewYork,
Raven Press, 1995, pp 1897-191.

McCarron DA., Is Calcium More Important Than Sodium in the Pathogenesis ofEssential Hypertension?;
Hypertension1985;7;607-627.

Grobbee DE, van Hooft IM, Hofman., A Calcium metabolism and familial risk ofhypertension.;Semin
Nephrol1995 Nov;15(6):512-8.
OshimaT,YoungEW.,Systemicandcellularcalciummetabolismandhypertension;Semin Nephrol1995
Nov;15(6):496-503.
Hojo,M.andP.August.CalciumMetabolisminNormalandHypertensivePregnancy.SeminarsinNephrology,
1995Nov, 15(6):504-511.

McCarron, D.A. Role of Adequate Dietary Calcium Intake in the Prevention andManagementofSalt-
SensitiveHypertension.AmericanJournalofClinicalNutrition, 1997 Feb, 65(2 suppl):712S-716S.

David B Endres Ph D., Robert K Rude MD., Mineral and Bone metabolism; TietzTextbookof
clinicalchemistry,3"edition, pages1395- 1405.

SundeepKhosla., HypercalcemiaandHypocalcemia, Harrison’sprinciplesofinternal medicine,
17"edition;Volume 1, Pages285— 287.

Ravi Dhingra, MD; Lisa M. Sullivan, PhD; Caroline S. Fox, MD; Thomas J.Wang, MD; Ralph B.
D’Agostino, Sr, PhD; J. Michael Gaziano, MD,
MPH;RamachandranS.Vasan,MD;RelationsofSerumPhosphorusandCalciumLevelsto  the  Incidence  of
Cardiovascular Diseasein the Community, Arch InternMed.2007;167:879-885
Indiareworksobesityguidelines,BMIlowered:November2008; (www.igovernment.in).

Alexander G. Logan, MD., The DASH Trials Implicate Dysfunction in CalciumRegulation in the
Pathogenesis of Human Hypertension; Current HypertensionReports2001,3:367-370.

Wright GL, Rankin GO. Concentrations of ionic and total calcium in plasma offourmodelsofhypertension.Am
JPhysiol 1982;243:H365-H370.

Harlan WR, Hull AL. Schmouder RL, Landis JR, Thompson FE, Larkin FA.Bloodpressure
andnutritioninadults.Am JEpidemiol 1984;120:17-28.

Rolflorde,JohanSundsfjord,Patrick FitzgeraldandKaareH.Bonaa.,
SerumCalciumandCardiovascularRiskFactorsandDiseases: TheTromsostudy;Hypertension1999;34;484-490.
KestelootH,GeboersJ.Calciumandbloodpressure. Lancet1982; 1:813-815.

Ladenson JH, Lewis JW, Bogel JC. Failure of total calcium corrected for proteinalbumin and pH to correctly
assess free calcium status. J Clin Endocrinol Metab1978; 46:986-993.

Ottar Hals.Serum lonized Calcium A Predictor of Therapeutic Response To SlowCalcium Channel Blockade
in Essential Hypertension Angiology, Vol. 38, No. 11,841-846(1987).
Morris,C.D.andM.E.Reusser.CalciumintakeandBloodPressure:EpidemiologyRevisited. Seminarsin
Nephrology, 1995 Nov, 15(6):490-5.

Christina Martinez (1998) “Calcium and Hypertension”, Nutrition Bytes: Vol. 4:No.2,Article4.

Phillips AN, Shaper AG, Serum calcium and blood pressure. Journal of
HumanHypertension1991Dec;5(6):479-84.
StaessenJ,SartorF,RoelsH,BulpittCJ,ClaeysF,DucoffreG, FagardR, Lauwerijs R, Lijnen P, Rondia D, et al. The
association between blood pressure,calcium and other divalent cations: a population study. J Hum Hypertens.
1991Dec;5(6):485-94.

KestelootH, Joossens JV. Relationship of dietary sodium, potassium, calcium,and magnesium with blood
pressure: Belgian interuniversity research on nutritionandhealth. Hypertension. 1988; 12:594-599.

J. Sundsfjord., R. Jorde,and K.H. Bonaa; Determinants of serum calcium in menand women.The Tromso
study, European Journal of Epidemiology;Volume 17,Number 12 /December,2001
ElliottW.J.Systemichypertension.Curr ProblCardiol.2007; 32:201-259

Kubo M., Hata J, Doi Y. Secular trends in the incidence of and risk factors
forischemicstrokeanditssubtypesinJapanesepopulation. Circulation. 2008;118:2672—2678

914


http://www.unboundmedicine.com/medline/ebm/author/Grobbee_DE
http://www.unboundmedicine.com/medline/ebm/author/Grobbee_DE
http://www.unboundmedicine.com/medline/ebm/author/Grobbee_DE
http://www.unboundmedicine.com/medline/ebm/author/Hofman_A
http://www.unboundmedicine.com/medline/ebm/journal/Semin_Nephrol
http://www.unboundmedicine.com/medline/ebm/journal/Semin_Nephrol
http://www.unboundmedicine.com/medline/ebm/journal/Semin_Nephrol
http://www.unboundmedicine.com/medline/ebm/author/Oshima_T
http://www.unboundmedicine.com/medline/ebm/author/Young_EW
http://www.unboundmedicine.com/medline/ebm/journal/Semin_Nephrol
http://www.igovernment.in/
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Phillips%20AN%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Phillips%20AN%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Staessen%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sartor%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sartor%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sartor%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sartor%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bulpitt%20CJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Claeys%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Claeys%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Claeys%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Claeys%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fagard%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fagard%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lauwerijs%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lijnen%20P%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lijnen%20P%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lijnen%20P%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.springerlink.com/content/102883/?p=2b36e86573744d0388d18a47c009c91b&pi=0
http://www.springerlink.com/content/102883/?p=2b36e86573744d0388d18a47c009c91b&pi=0
http://www.springerlink.com/content/102883/?p=2b36e86573744d0388d18a47c009c91b&pi=0
http://www.springerlink.com/content/102883/?p=2b36e86573744d0388d18a47c009c91b&pi=0
http://www.springerlink.com/content/9d16clxm3wdc/?p=2b36e86573744d0388d18a47c009c91b&pi=0
http://www.springerlink.com/content/9d16clxm3wdc/?p=2b36e86573744d0388d18a47c009c91b&pi=0

ISSN: 2320-5407 Int. J. Adv. Res. 12(04), 908-915

67.

68.

69.

70.

71.
72.

73.

Sjol A., Thomsen K.K., Schroll M. Secular trends in blood pressure levels inDenmark1964-1991.
IntJEpidemiol.1998; 27:614-622.

Jee S.H., Appel L.J.,, Suh I. Prevalence of cardiovascular risk factors in SouthKoreanadults: results
fromtheKoreaMedical InsuranceCorporation(KMIC)Study.Ann Epidemiol.1998; 8:14-21
WeidmannP.,MassryS.G.,CoburnJ.W.Bloodpressureeffectsofacutehypercalcemia.Studiesinpatientswithchronic
renalfailure. Ann InternMed.1972; 76:741-745

Marone  C, Beretta-Piccoli  C.,  Weidmann ~ P.  Acute  hypercalcemic  hypertension
inman:roleofhemodynamics,catecholamines,andrenin. KidneylInt. 1981;20:92-96

Earll J.M., Kurtzman N.A., Moser R.H. Hypercalcemia and hypertension. AnninternMed. 1966; 64:378-381

Harlan WR, Hull AL. Schmouder RL, Landis JR, Thompson FE, Larkin FA.Bloodpressure
andnutritioninadults.Am JEpidemiol 1984;120:17-28.

Rolflorde,JohanSundsfjord,Patrick FitzgeraldandKaareH.Bonaa.,
SerumCalciumandCardiovascularRiskFactorsandDiseases: TheTromsostudy;Hypertension1999;34;484-490.

915



