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ABSTRACT

To describe the association between obesity anduiee of antipsychotic drugs (APDs) in adult outpats
followed-up on in rural center. A longitudinal, respective design study carried out between Jan@&}0 and
June 2011, in patients who were included in a cldatabase and for whom an APD treatment had begistezed.
A body mass index (BMI), 30 kg/m2 was defined assiph The main measurements were: use of APDs,
demographics, medical background and co-morbidite®l clinical parameters. Logistic regression ays# and
ANCOVA with Bonferroni adjustment were applied dorect the model. A total of 110 subjects (mean @3
(18.4) years; women: 56.5%; obesity: 28.3% [95%fm@nce intervals (Cl), 27.9%-28.7%]) were analyz&dotal
of 1.8% of the patients were receiving APDs, withstatistical differences in distribution by typedsug (typical:
48.8%; atypical: 51.2%). Obesity was associatedlie use of APDs [OR = 1.7 (CI: 1.5-1.9)], hypadi®n [OR
= 2.7 (Cl: 2.5-2.9)], diabetes [OR = 1.5 (CI: 1.3:8)] and dyslipidemia [OR = 1.3 (Cl: 1.2-1.4)], p 6.0001 in
all cases. BMI was significantly higher in subjeots APDs; 29.4 vs. 27.5 kg/m2, p = 0.002, and reeaihigher
after adjusting by age and sex (mean difference(0150.2—-0.8), p = 0.01). After adjusting by agex and the
Charlson index, obese subjects generated highelageeannual total costs than nonobese subjects;(821797—
845) vs. 684 (Cl: 668 —699), respectively, p = A.00besity was associated with the use of APDsyrdbgss of the
type of drug, and with the presence of hypertengiiabetes and dyslipidemia. Obesity was also aasat with
substantially higher health care costs.

Keywords: Obesity, retrospective study, antipsychotic ugelrsetting, health care costs.

INTRODUCTION

Metabolic disorders such as obesity, diabetes aliglgemia increase the risk of cardiovascular éved].
Specifically, obesity exerts an unquestionable ichgmn population health, due to its high associateabidity-
mortality [1,2]. Its prevalence in the general plagion ranges between 6% and 20% (Andhra Pradedig)| with
an increased presence in females and a trendrease with age, reaching a peak in the decade-&0gears. The
use of antipsychotic drugs (APDs) has been inangasonsiderably during recent years, not only assalt of
growth in the population that uses such substarnésalso because of expanded use of such medicatiother
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clinical situations in which they are considered&of potential benefit for patients. However, géwidence to date
suggests that antipsychotics, or at least soméeftost widely used APDs, are associated with siderable
increase in patient body weight (7%) and with teeaedopment of glucose and lipid metabolic alteraioThis in
turn can imply an increased risk of premature deatlong such patients due to cardiovascular ev8tss]. These
repercussions are more notorious in the case ahslegeneration APDs (atypical drugs), though thellef risk
tends to vary according to the different drug sabses used [6,7,8]. These drugs increase the tgctiiAMP
kinase within the hypothalamus, blocking the atyiwif the H1 histamine receptors. In this way rik lis established
between weight gain and atypical APD use. Althotlghtypical or classical APDs also induce this sfect, the
precise mechanism involved in this case is not knf8}. Nevertheless, considerable controversy isi\bamong
different authors. As an example, clozapine andzapine, in addition to the known increases in badight, can
also elevate cholesterol and triglyceride concéotma [9-12] or increase the risk of developingbdites mellitus
[13,14] Similar results have also been recordeaghiients treated with risperidone, though the negaffects upon
the health of these subjects are somewhat moreos@nsial. Unfortunately, the role and importandesach of
them are often difficult to assess, and it is likndifficult to determine whether certain biolagli@lterations are
the cause or effect of the excess body weight B5/,3,12,18,19]. The present study further evalugtreviously
observed associations between obesity and typichbtypical APD use, and explores its influencerupealth care
resource utilization in adult outpatients followag-on by five rural health centers in the Indiapylation setting.

MATERIALS AND METHODS

A retrospective study was conducted based on thkcalerecords of adult patients monitored on arpatient basis
and under normal clinical practice conditions. Htedy population was seen by Primary Care teanBhatkar
General Hospital, Yenkapalli, India. It involvegecruitment of about 110 patients (15.5% over 6dryef age).
The designated population is predominantly rurath wniddle to low socioeconomic level. The studgliuded all
patients seen between January 2010 and June 2@&tinmthe following criteria: a) age over 18 ye#sinitiation
of pharmacological treatment with APDs; and c) usébn in the chronic prescriptions program withuleg patient
reports for the programmed visits to obtain theesgonding medical prescriptions (with registrytteé daily dose,
time interval and duration of each treatment). étdsi failing to report to the center were excludedwere those
displaced or outside the zone, and those presedi#adpling mental disorders. Obesity was definethagpresence
of excess body weight secondary to the accumulafoadipose tissue, with a body mass index (BMIni@) of
over 30 [20]. Information was collected on the prggion of APDs (atypical: amisulpiride, clozapjr@anzapine,
guetiapine, risperidone and ziprasidone; typicalopromazine, fluphenazine, haloperidol, perphargzimozide,
thioridazine), reflected in the computer-based dastories, according to the recommendations ofpifescribing
physician[21]. Quantifi cation was made of the nembf health problems attended per patient/yean¢ebidity),
considered as a diagnosis-equivalent disease oalpep (International Classification of Primary €arCPC) [22].
The personal antecedents were the following: aftégpertension, dyslipidemia, diabetes mellitugtive smoking,
alcoholism, ischemic heart disease, cardiac ischemith angina, acute myocardial infarction, corgniachemia,
cerebrovascular accident, cardiovascular evengnitiobstructive pulmonary disease, chronic airflostruction
and bronchial asthma. The Charlson Index was digthtas an estimation of morbidity burden (sevgrignd the
following clinical Neuropsychiatric Disease and dment. Obesity and the use of antipsychotic dpagameters
were documented (medical records): systolic bloogsgure (SBP, mmHg) and diastolic blood pressuf@P(D
mmHg), baseline blood glucose (mg/dl), triglycesdeng/dl), total cholesterol (mg/dl), low densiipdprotein
cholesterol (LDL-c, Friedewald in mg/dl) and higangity lipoprotein cholesterol (HDLc) in mg/dl. Teensumed
health care resources, documented from the rezgstfi each center, comprised the visits or app@ntswith the
rural center, referrals to the reference specilisequests for supporting complementary tests, dndy
prescriptions charged to CatSalut occurring dutimg study period of evaluation. Visits made werfingel as
appointments programmed between the professioaal tad the patient due to a health demand or pmbiethe
center or in the home of the patient. A statisti@aslysis was made, with calculation of the meah standard
deviation (SD), and corresponding 95% confidenderuals (Cl). Parametric tests (chi-square and StutHtest)
were used for the relationship between variablethénbivariate analysis. A logistic regression gsial (forward
step procedure) was performed to correct the maaglding the variables according to significardehe results
in the bivariate analysis and their clinical sigrahce (dependent variable: obesity). The SPSSWdision 12
statistical package was used, accepting statistigalficance for p 0.05.
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RESULTS

A total of 110 subjects (mean age: 48.8 (18.4)s)emomen: 56.5%; obesity: 28.3% [95% confidencerirals (Cl),
27.9%—28.7%]) were analyzed. A total of 1.8% of pla¢ients were receiving APDs, without statistidélerences
in distribution by type of drug (typical: 48.8%yptcal: 51.2%). Obesity was associated with theafs&PDs [OR
= 1.7 (Cl: 1.5-1.9)], hypertension [OR = 2.7 (CI5-22.9)], diabetes [OR = 1.5 (CI: 1.3-1.8)] andligydemia [OR
=1.3(Cl: 1.2-1.4)], p < 0.0001 in all cases. BNds significantly higher in subjects on APDs; 28s427.5 kg/m2,
p < 0.002, and remained higher after adjustingds @and sex (mean difference 0.5 (Cl: 0.2—-0.8),(p04). After
adjusting by age, sex and the Charlson index, obabgcts generated higher average annual totas ¢ban
nonobese subjects; 821 (Cl: 797-845) vs. 684 (68:-699), respectively, p < 0.001.

Table 1: Overall characteristics of patients inclu@d in the study according to the use of antipsychiotdrugs (APDs)

NO APDs APDs
General Concepts N=100 N=110 P-Value

Characteristics
Sex — Male 54.5% 55.5% NS
Female 45.5% 44.5%
Mean age(SD), years 52.8(19.4) 56.4(18.5) <0.001
Body Mass Index (SD), KgF | 27.2(5.1 | 28.9(5.8 | <0.001
Mean visits/year(SI 9.2(8.5 14.8(11.4 | <0.001]
Mean episodes/year(SD) 5.8(3.6 6.9(4.2) <0.001
Mean Charlson index (SD) 0.4(0.65) 0.5(0.7) <0.0p1

Values are given as percentage or mean; AbbrevatiSD= Standard deviation; NS= Nonsignificant.

Table 2: Overall characteristics of patients incluéd in the study according to the use of antipsychiatdrugs (APDs)

NO APDs APDs

General Concepts N=100 N=110 P-Value
Clinical Parameter Systolic blood pressure (SD), Hgn| 130(15.5) 128(15.2) NS
Diastolic blood pressure (SD), mm Hg 76(9.6 799.4 NS
Baseline blood glucose (SD), mg/dl 98.6(27.4) 1(B%1)| <0.006
Serum triglycerides (SD), mg/dl 121.2(81.1) 13818)| <0.001
Total cholesterol (SD), mg/dl 205.6(40.5) 208.5P42. NS
HDL- cholesterol (SD), mg/dI 46.8(13.2 43.8(12.8) <0.001
LDL- cholesterol (SD), mg/dl 138.8(35.6) 139.2(34/5 NS

Values are given as percentage or mean; Abbrevati8B= Standard deviation; NS= Nonsignificant.
DISCUSSION

The results of this study show obese patients setire rural setting to represent 25.3% of thelt@ampared with
the general population, this markedly high percgatean be explained in part by the fact that ttended patients
are not representative of the general populatiod,ecause young individuals less commonly resohieglth care
services. Nevertheless, the lack of knowledge ef gpecific etiology of the disorder and the scéetrdapeutic
resources available, lead to a limited percentaggtrhent success that is often followed by recoeérhe initial
body weight. The above suggests that treatmenpesgentive activities targeting obesity are inééit in the rural
setting. This in turn generates a certain relayga@ach to this risk factor, and a reluctance wickte major efforts
to solve the problem — in contrast to other disraehich are more amenable to effective medicalrimntion.

In the logistic model, obesity was associated it use of APDs and the presence of hypertensiahetés and
dyslipidemia, and with patient age and sex. Theselts are similar to those reported in the coeduliterature
[13,23,3,2,4), though the impact of obesity upoaltherequires the adoption of a preventive apprdhahcan only
be achieved through the generalization of educatiha preventive activities [3]. These data reftbet importance
of preventing weight gain in such patients, witlequaiate treatment in each case, and posterior ssjperof the

patients that receive APD therapy — particularlyoamthose presenting a high cardiovascular riskase who are
already obese [3,5]. This may be due to patierictien bias, a statistical artifact, or limitedtistical power as a
result of the small number of patients in each grfil4]. Likewise, the possibility that a modificati in APD

treatment regimen may have altered our findingsiothe ruled out.
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In studies of the use of psychoactive drugs, andoincidence with our own observations, a largepprtion of

treatments were seen to correspond to women -ptssibly being due to the greater tendency amongemoto

visit Rural centers [24,25]. It therefore would ibgeresting to conduct similar studies in the fafuo confirm this
possibility. This coincides with the literature, @ in general psychiatric patients are seen to & more often,
and do so more in Rural centers than in psychiatiiics [26]. In this context, in a study of thpigemiology and
use of health care resources related to mentathhemalPrimary Care, reported that these patienésqut higher
consulting rates than those individuals without takrlisease [27]. The highest consulting rates Wikmvise

associated with the demographic variables of patier (female) and age.

The results obtained can be explained not onlyhleydifferent geographical composition of the stgdynple (a
factor clearly associated to patient age), but bisother differences implicated in the studiesstited, and which
could be explained in part by different health detakry habits [28, 29]. Particularly as relatesotmesity, the
question emerges as to what other factors couldldgng a relevant role in the fact that metabsymdrome is
more prevalent among these patients. In this contethealthy living habits could play an importaate. In this
sense, the role of diet seems to be confirmediew wf the observed high prevalence of obesitylipigemia, and
hypertriglyceridemia. These observations, attriblgao diet, lifestyle, or other conditioning factp appear to
coincide with the tendency of schizophrenic pasettt accumulate fat and intraabdominal adiposeidig80].
Regardless of the effect of lifestyle and healtmdging habits, attention should also focus on tie of the APDs
used as treatment — some of which have been showrert a direct influence upon weight gain anddlignd
carbohydrate metabolic disorders [31, 32]. Althowghtroversy exists surrounding this, such subs®mould be
making an important contribution to the appearasfcmetabolic disorders with an increased risk aflzavascular
disease. Other possible causes, such as certaiatahs of the hypothalamic-pituitary-adrenal memdocrine axis
inducing increased blood cortisol levels with gepat expression in the form of abdominal obesityoam patients
receiving APDs, or the possible effects upon higpagal volume, are aspects requiring further studgt a
confirmation as potential cardiovascular risk fastm patients of this kind [33]. Other limitationsquire caution in
generalizing the results, including the inhererdesisational design of the obesity and the use tiysycthotic drugs
study (data underestimation), the possible vaitgitdimong professionals in the different centeng, ¢oordination
of levels (health care continuum), and the lackprgscribed dose adjustment [4]. Nevertheless, sefdrmed
centers present a very similar intervention orgaional and protocol model — thus ensuring a comrand
homogeneous health care level. In future, new studlill be needed to confirm the consistency of thsults
obtained, and to evaluate strategies designeddiacesthe cardiovascular risk factors. Likewisasitmportant to
continue advancing in treatment compliance andati@evement of objectives, in order to ensure nomst-
effective interventions [4].

CONCLUSION

In conclusion, obesity is an important cardiovascuisk factor significantly associated with theews APDs in the
presence of hypertension, diabetes and dyslipidesmid with patient age and sex as honmodifiabl®facleading
to an increased consumption of health care ressuFeether research under normal clinical praatmeditions will
be needed to reinforce the consistency of thesdtses

REFERENCES

[1] Guallar-Castillon P, Banegas-Banegas JR, GarciaiYesMJ2002 Med Clin (Barc),118:616-18.
[2] Mackin P, Watkinson HM, Young AH2005 Diabetologig 48:215-21.

[3] Haupt DW.2006 Eur Neuropsychopharmacdl6(Suppl)3:S149-55.

[4] Tandon R, Nasrallah HR006 Arch Gen Psychiatry63:935-7.

[5] Wu RR, Zhao JP, Liu ZN, et &#006 Psychopharmacolog{Berl), 186:572-8.

[6] Babidge NC, Buhrich N, Butler RO01 Acta Psychiatr Scand,03:105-10.

[7] Morgan MG, Scully PJ, Youssef HA, et 2D03 Psychiatry Res117:127-35.

[8] Hiroeh U, Appleby L, Mortensen PB, et 2D01 Lancet 358:2110-12.

[9]1 [ADA] American Diabetes Association, American Psigttic Association, American Association of Clinica
Endocrinologists, et a004 Diabetes Carg27:596—-601.

[10]Kane JM, Barret EJ, Casey DE, et2004 J Clin Psychiatry 65:1447-55.

73

Pelagia Research Library



Jyothsna Kudaravall et al Euro. J. Exp. Bio., 2012, 2 (1):70-74

[11]Fenton WS, Chavez MR0O0G Am J Psychiatry163:1697-1704.

[12]Pujol-Domenech J, de-Azpiazu-ArtigasZ®06 Med Clin (Barc),126:415-17.

[13]Aranceta-Bartrina J, Serra-Majem LI, Foz-Sala Male2005 Med Clin (Barg, 125:460-6.
[14]Flores-Meneses L, Sanmarti-Sala2®05 Med Clin (Barc), 24:341-3.

[15]Jin H, Meyer JM, Jeste D\2004 Schizophr Res1:195-212.

[16]Dinca O, Paul M, Spencer NJ005 J Psychopharmacpll9:521-32.

[17]Flores-Meneses L, Sanmarti-Sala2®05 Med Clin (Barc),124:341-3.

[18]Schneider LS, Dagerman K, Insel R806 Am J Geriatr Psychiatry14:191-210.

[19]Woodward ND, Purdon SE, Meltzer HY, et 2007. Schizophr Res89:211-24.

[20][NCEP] National Cholesterol Education Program — étkf?anel on Detection, Evaluation, and Treatment o
High Blood Cholesterol in Adults (Adult Treatmerdril [11). 2002 Circulation, 106:3143-421.

[21][WHO] World Health Organization Collaborating Centfor Drug Statistics and Methodology.995
Guidelines for ATC classification and DDD assignmé&slo, Norway: WHO.

[22]Lamberts H, Wood M, Hofmans-Okkes IM993 The International Classification of Primary Carethe
European Community. With a multi-language layerfd@ok Oxford University Press.

[23]Gutiérrez-Fisac JL, Regidor E, Rodriguez-Artalej@605 Med Clin (Barc),124:196-7.

[24]Ustun TB.1999 Am J Public Health89:1315-18.

[25] Vedia C, Bonet S, Forcada C, et2005 Aten Primarig 36:239-47.

[26]Kokkinos P, Panagiotakos DB, Polychronopoulo2@5 J Clin HypertengGreenwich), 7:165-70.
[27]Vazquez JL, Garcia J, Simon JA, etl@97 Br J Psychiatry 170:529-35.

[28]Katerndahl DA.1995 Problemas conductuales y psiquiatricos. In: TayRB ed. Medicina de familia,
principios y practica. 52 ed. New York: Springqrs, p89—331.

[29]G6mez P, Fernandez de la Puebla RA, Castro P,22GH Rev Esp Cardigl58:285-9.

[30]Hagg S, Lindblom Y, Mjorndal T, et &006 Int Clin PsychopharmacpP1:93-8.

[31]Ryan MC, Thakore JH2002 Life Sci,71:239-57.

[32] Barnett M, Argo T, Alexander B, et &006 Ann Clin Psychiatry18:1-7.

[33]McIntyre RS, McCann SM, Kennedy SBD01 Can J Psychiatry46:273-81.

74

Pelagia Research Library



