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ABSTRACT

The aim of this abbreviated report is to describe the prevalence of the Metabolic
Syndrome (MS) in a sample group of patients with psychosis in residential treatment in
Spain, who have been treated with antipsychotic polypharmacy for 5 years or more. We
designed a cross sectional study to describe the prevalence of MS in a population sample
of 21 of such patients. Using the criteria recommended by the Third Report of the National
Cholesterol Education program Expert panel on Detection, Evaluation and Treatment of
High Blood Cholesterol in Adults (NCP-ATP lll), In this group 19, 04% of these patients
met such criteria. The prevalence is much smaller than those reported in other countries,
especially the U.S. This is even more remarkable, given the use of antipsychotic
polypharmacy in this sample group of patients, which is an additional risk factor for the
development of M.S. Residential treatment (a controlled living environment),
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Mediterranean diet, tobacco restriction and continuous medical supervision may have
contributed to these results. We further inquire whether these factors could protect
patients against MS.
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1. INTRODUCTION

Metabolic Syndrome (MS) is a cluster of conditions (High glucose, dyslipemia, increased
waist circumference and hypertension) that occur together increasing the risk for heart
disease and diabetes. MS has been related to a combination of genetic and environmental
factors [1].

Since the early 1990’s there has been increased use of atypical antipsychotics [2].
Psychiatrists are concerned about the increased risk of MS in patients taking second
generation antipsychotics. The prevalence of MS in patients with psychosis seems to vary
depending on the country where the study has been carried out. In the U.S.A., Meyer J et al.
described a prevalence of 51% [3]. Another study carried in the U.S. reported numbers
around 68% (74% of the Hispanic population met the criteria) [4]. In a Australian study, a
prevalence of 54% was described [5].

In Europe this incidence seems to be lower: For instance, in Sweden, Hagg S et al. conclude
that 34.6% of their patients suffered MS [6]. In another study made in Belgium the
prevalence was 23.7% [7]. These results decrease in the Mediterranean Europe, with values
of 32% (Turkey, using IDF criteria) [8]; 24.6 % (Spain) [9] and 27% (Croatia) [10].

Poly-therapy with second generation antipsychotics increases the risk for MS compared with
mono-therapy [11].

Mediterranean diet is gaining popularity nowadays. It consists of the use of olive oil,
légumes, white fish, abundant fruits and vegetables and little red meat. Mediterranean diet is
thought to be protective against metabolic syndrome [12-14].

The aim of this short report is to describe the prevalence of MS in Spanish patients living in
residential treatment facilities who are treated with long-term antipsychotic polipharmacy. We
would like to explore whether residential treatment and diet control could protect against MS.

2. METHODS

This is a cross sectional study with a sample of 21 patients, with an average age of 57 years,
living in Murcia (Spain). The study was approved by the Ethical Committee at The University
of Murcia. All patients met DSM |V criteria for psychotic disorders (295.30; 295.10; 295.20;
295.60; 295.70 and 297.1) diagnosed for 15 or more years. They had been in residential
treatment for at least 5 years and had been in treatment with polipharmacy second
generation antipsychotics for at least 5 years. They all had followed a strict low fat
Mediterranean diet. All patients had a sedentary lifestyle and smoking was reported in
57.14% of the patients. Two patients were previously diagnosed for diabetes mellitus. One of
the patients was in monotherapy with an antipsychotic. Another patient was not on
antipsychotics due to very advanced state of dementia.
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The antipsychotics used (and their doses) were as follows: Risperidone (6 patients, mean
dose of 12 mg/day); Risperidone longer acting (5 patients, 50 mg every 14 days);
Olanzapine (7 patients, mean dose of 15.7 mg/day); Quetiapine (4 patients, mean dose of
475 mg/day); Clozapine (2 patients, mean dose of 175 mg/day); Aripiprazole 2 patients
(mean dose of 12.5 mg/day); Levomepromazine (2 patients, mean dose of 25 mg/day);
Zuclopentixol longer acting (2 patients, mean dose of 200 mg every 15 days); Clotiapine (1
patient, 20 mg/day) and Haloperidol (3 patients, mean dose of 3.5 mg/day). Only one of our
patients was in monotherapy with an antipsychotic (aripiprazole). Also, another patient was
no longer receiving antipsychotics for the last year due to an advanced state of dementia.

Past medical history (including history of diabetes, HTN, CVA, coronary syndromes,
ventricular hypertrophy, tobacco use and sedentarism) were collected. A psychiatric history
specifying year of diagnosis and psychiatric comorbidities were taken.

All patients were evaluated for blood pressure (BP) and antropometric data was collected,
Body Mass Index (BMI), height, weight and waist circumference.

Blood tests including total cholesterol, low density lypoproteins (LDL), high density
lypoproteins (HDL), triglycerides, fasting glucose, hemoglobyn A1-C (HbA1c), Thyroid-
stimulating hormone (TSH) and prolactin were collected. The aterogenic index was
calculated using the formula of total cholesterol/Cholesterol HDL. Two patients had been
previously diagnosed with insulin dependent diabetes mellitus.

Positive and Negative Syndrome Scale (PANSS) and the Clinical Global Impression (CGl) in
all patients were completed.

The design of the study was cross sectional and the statistical analysis consisted of chi
square analysis of frequences and t-Student contrast proofs. Data was analyzed using
Statistical Packet for Social Sciences (SPSS-15) and Systat-12 programs.

3. RESULTS

In our sample, 19.04 % (4 patients) met NCEP-ATP Il criteria for MS. The 4 patients who
met ATP-Ill criteria for M.S. showed statistically significant higher values for waist
circumference (125.750 vs 100.471 cm), triglycerides (188.750 vs. 88.765 mg/dl), aterogenic
index (4.807 vs. 3.136) and diastolic blood pressure (89.500 vs. 76.059 mmHg). They also
showed lower levels of HDL (41.750 vs 58.000) (Table 1).
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Table 1. Values comparing patients not meeting criteria for MS and patients meeting
criteria for MS

Group without MS (n=17) Group with MS (n=4) P value

Age (years) 56.64 SD (13.38) 61.50 SD (6.80) .496
Glucose (mg/dl) 81.588 SD (17.004) 97.000 SD (35.618) .204
Glycosilated 5.917 SD (0.862) 6.215 SD (1.448) .590
Hemoglobin (HbA1C)
Total cholesterol (mg/dl) 176.353 SD (37.792) 198.250 SD (30.988)  .298
High Density 58.000 SD (12.500) 41.750 SD (6.946) .023*
Lypoprotein (HDL)
(mg/d)
Low Density Lypoprtein ~ 100.318 SD (29.739) 118.775 SD (25.627)  .268
(LDL) (mg/dl)
Triglycerides (mg/dl) 88.765 SD (40.613) 188.750 SD (33.110)  .000*
Aterogenic index 3.139 SD (0.704) 4.807 SD (0.798) .001*
Systolic Blood Pressure
(mm Hg) 125.437 SD (16.813) 142.000 SD (12.728)  .084
Dyastolic Blood 76.437 SD (10.046) 89.500 SD (9.883) .032*
Pressure (mm Hg)
Prolactin (ng/mL) 45.505 SD (44.603) 31.897 SD (14.335) .560
Thyroid Stimulating 2.595 SD (3.343) 1.817 SD (0.607) .654
Hormone (TSH) (mIU/L)
Waist (cm) 97.118 SD (22.550) 125.750 SD (30.966) .046*
Body Mass Index (BMI)  28.27 26.01
mean value

4. DISCUSSION

Despite the risk factors present in this population to develop MS, such as tobacco use, a
sedentary life, average age (57 years) and polipharmacy with second generation
antipsychotics, their prevalence of MS (19,04%) was significantly lower than the ones
reported in other studies carried around the world.

There seem to be prevalence differences of MS depending on the country where patients
live. Prevalence from the U.S.A. and Australia for example, are almost doubled as compared
to those seen in European population. Of all the aspects that could contribute to these
differences, we would like to make an emphasis on the role of the diet. Mediterranean diet is
high in monosaturated fatty acids, on the contrast, In the U.S.A. and Australia diets high in
polysaturated fatty acids are more popular. Polysaturated fatty acids are well known to
increase the risk for MS. and this could be an important reason for the different results. Our
patients follow a strict Mediterranean diet based in the use of olive oil, legumes, blue fish
and green vegetable. Meals are regularly boiled and rarely fried. This diet has been proved
to be protective against type Il diabetes [12-14] and olive oil is known to have
cardioprotective effects [15]. Considering that life expentancy has been reported decreased
up to 20 years in patients with schizophrenia, preventive measures as diet could play an
important role decreasing the risk of metabolic syndrome in patients with schizophrenia [16].

Some of the protective factors that could come with residential treatment are diet control, the
restriction of tobacco use and continuous medical supervision. Tobacco has been thought to
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contribute to dyslipemia and MS [17]. The quantity of tobacco that our patients consume was
controlled. Continuous medical supervision can be an important resource in the early
detection, treatment and control of metabolic changes appearing in our patients.

The role of chronic psychosocial stress has been related to MS [18]. In residential treatment,
patients live a routine lifestyle with reduced levels of stress (compared with life outside of the
hospital). This could be another potential explanation for the results.

Many studies on MS with individuals taking antipsychotic medication have been made where
patients take the medication for a short amount of time. Since our patients have a lower
prevalence of MS, we hypothesize whether the risk period for the development of MS could
be higher in the first few years of treatment and if, as years go by, there could be a tendency
to the normalization of these values.

The prevalence of the MS in this small sample group of patients with chronic psychotic
disorders following antipsychotic polypharmacy for years and living in residential treatment
with a Mediterranean diet in Murcia (Spain) is small. This short communication report has
important limitations. The sample size is small (21 patients) and these results could be
explained by casual findings. As a result, this study cannot prove that Mediterranean diet
and residential treatment protect against MS. However it sheds light on some possible
interventions on how to control risk for MS. Our project in the future is to determine whether
Mediterranean diet could decrease prevalence of MS in patients already meeting criteria.
Mediterranean is rich in omega 3 fish oil, a substance that has been proved helpful in the
prevention of severe mental illness due to its antinflamatory properties [19]. Therefore,
Mediterranean diet could also have been helpful in the treatment of our patients’ psychotic
symptoms. We believe that more research is needed in this area. It would be interesting to
see if residential treatment might play a protective role in larger samples from other countries
and, if so, to try and clarify the role played by possible protective factors.

5. CONCLUSION

Metabolic syndrome in a group of patients with psychosis living in residential treatment was
diagnosed in 19% of our sample, considerable smaller than the rates of metabolic syndrome
in other studies of patients with psychosis. In this study we propose the role of a controlled
living environment, decreasing the stressors that psychotic patients face as well as the role
of Mediterranean diet as one of the potential reasons for the lower rates of metabolic
syndrome in our sample.

ACKNOWLEDGEMENTS

Authors want to thank Blake Merrian for help with editing.

COMPETING INTERESTS

Authors have declared that no competing interests exist.

REFERENCES

1. Adamo KB, Tesson F. Gene-environment interaction and the metabolic syndrome.

Novartis Found Symp. 2008;293:103-19. Discussion 119-27.

1707



10.

11.

12.

13.

14.

15.

16.

17.

Forcen et al; JSRR, Article no. JSRR.2014.12.010

Alexander GC, Gallagher SA, Mascola A, Moloney RM, Stafford RS. Increasing off-
label use of antipsychotic medications in the United States, 1995-2008,
Pharmacoepidemiol Drug Saf. Feb 2011;20(2):177—-184. Published online Jan 6, 2011.
Meyer J, Loh C, Leckband SG, Boyd JA, Wirshing WC, Pierre JM, Wirshing D.
Prevalence of the metabolic syndrome in veterans with schizophrenia. J Psychiatr
Pract. 2006;12(1):5-10.

Kato MM, Currier MB, Gomez CM, Hall L, Gonzalez-Blanco M. Prevalence of
Metabolic Syndrome in Hispanic and Non-Hispanic Patients with Schizophrenia. Prim
Care Companin J Clin Psychiatry. 2004;6(2):74-77.

John AP, Koloth R, Dragovic M, Lim SC. Prevalence of metabolic syndrome among
Australians with severe mental iliness. Med J Aust. 2009;190(4):176-9

Hagg S, Lindblom Y, Mjérndal T, Adolfsson R. High prevalence of the metabolic
syndrome among a Swedish cohort of patients with schizophrenia. Int Clin
Psychopharmacol. 2006;21(2):93-8.

Scheen AJ, De Hert MA. Abnormal glucose metabolism in patients treated with
antipsychotics. Diabetes Metab. 2007;33(3):169-75. Epub 2007 Apr 6.

Boke O, Aker S, Sarisoy G, Saricicek EB, Sahin AR. Prevalence if metabolic
syndrome among inpatients with schizophrenia. Int J Psychiatry Med. 2008;38(1):103-
12.

Bobes J, Arango C, Aranda P, Carmena Rm Garcia-Garcia M, Rejas J. CLAMORS
Study Collaborative Group. Cardiovascular and metabolic risk in outpatients with
schizophrenia treated with antypsychotics: results of the CLAMORS Study. Schizophr
Res. 2007;90(1-+):162-73. Epub 2006 Nov 21.

Medvev V, Kuzman MR, Jovanovic N, Grubisin J, Kuzman T. Metabolic syndrome in
female patients with schizophrenia treated with secon generation antipsychotics: A 3-
month follow-up. J Psychopharmacol; 2008.

Correll CU, Frederickson AM, Kane JM, Manu P. Does antipsychotic polypharmacy
increase the risk for metabolic syndrome? Schizophr Res. 2007;89(1-3):91-100. Epub
2006 Oct 27.

Martinez-Gonzalez MA, De la Fuente-Arrillaga C, Nunez-Cérdoba JM, Basterra-
Gortari FJ, Beunza JJ, Vazquez Z, Benito S, Tortosa A, Bes-Rastrollo M. Adherence
to Mediterranean diet and risk of developing diabetes: Prospective cohort study. BMJ.
2008;336(7657):1348-51. Epub 2008 May 29.

Buckland G, Gonzalez CA, Agudo A, Vilardell M, Berenguer A, Amiano P, Ardanaz E,
Arriola L, Barricarte A, Basterretxea M, Chirlaque MD, Cirera L, Dorronsoro M, Egues
N, Huerta JM, Larrafnaga N, Marin P, Martinez C, Molina E, Navarro C, Quiros JR,
Rodriguez L, Sanchez MJ, Tormo MJ, Moreno-Iribas C. Adherence to Mediterranean
diet and risk of coronary heart disease in the Spanish EPIC cohort study. American J
Epidiom; 2009.

Gotsis E, Anagnostis P, Mariolis A, Vlachou A, Katsiki N, Karagiannis A. Health
Benefits of the Mediterranean Diet: An Update of Research Over the Last 5 Years.
Angiology; 2014.

Visioli F, Caruso D, Grande S, Bosisio R, Villa M, Galli G, Sirtori C, Galli C. Virgin
Olive Oil Study (VOLOS): Vasoprotective potential of extra virgin olive oil in mildly
dyslipemic patients. Eur J Nutr. 2005;44(2):121-7. Epub 2004 May 5.

Lieberman JA, Stroup TS, The NIMH-Catie Study: What did we learn? Am J
Psychiatry. 2011;168(8):770-5.

He Y, Lam TH, Jiang B, Wang J, Sai X, Fan L, Li X, Qin Y, Hu FB. Combined effects
of tobacco smoke exposure and metabolic syndrome on cardiovascular risk in older
residents of China. J Am Coll Cardiol. 2009;53(4):363-71.

1708



Forcen et al; JSRR, Article no. JSRR.2014.12.010

18. Kuo LE, Czarnecka M, Kitlinska JB, Tilan JU, Kvetnansky R, Zukowska Z. Chronic
stress, combined with a high fat/high sugar diet, shifts sympathetic signaling toward
neuropeptide Y and leads to obesity and metabolic syndrome. Ann N Y Sci.
2008;1148:232-7.

19.  Amminger GP1, Schafer MR, Papageorgiou K, Klier CM, Cotton SM, Harrigan SM,
Mackinnon A, McGorry PD, Berger GE. Long-chain omega-3 fatty acids for indicated
prevention of psychotic disorders: a randomized, placebo-controlled trial. Arch Gen
Psychiatry. 2010;67(2):146-54. DOI: 10.1001/archgenpsychiatry.2009.192.

© 2014 Forcen et al.; This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www.sciencedomain.org/review-history.php?iid=517&id=22&aid=4625

1709




