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ABSTRACT

Introduction: Metabolic Syndrome (MetS) is one of the most common syndromes that include
a set of serious cardiovascular risk factors. MetS is highly prevalent in the high risk population
and contributes to reduced lifespan. The primary goal of the study is to assess the prevalence
of MetS and its relation to the treatment modalities and the psychiatric diagnosis. Methods:
A cross-sectional study for the hospitalized patients in the Mental Health hospital in Taif city,
Saudi Arabia that was conducted between Dec 2013 - Nov 2015. We included adult patients
who were admitted to the inpatient service. We diagnosed MetS according to the new Inter-
national Diabetes Federation (IDF) definition. Results: A total of 313 patients with mean age
48.4+10.8 years old, the majority were male and single, 68.3% have high school degree or
less, mean BMI in the overweight range, and mean waist circumference 96.5+14.0 cm. Com-
pared to these without MetS, those with MetS more likely to have BMI and waist circumfer-
ence (P <0.001), higher SBP (P 0.028), have diabetes, hypertension and hyperlipidemia (all
P <0.001), longer inpatient hospitalization (P 0.0036), report sedentary lifestyle (P 0.733),
consume soft drink on a daily basis (P 0.030), and were active smoker (P 0.002). Those with
MetS were less likely to be on Haloperidol and valproic acid (P 0.026). Conclusion: 39% of
the participated hospitalized patients met the criteria for MetS and they tends to have sig-
nificantly higher adiposity measures, cardiovascular markers, more likely to have comorbid

conditions, and be active smokers.
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1. INTRODUCTION

Metabolic Syndrome (MetS) is
one of the most common syndromes
that include a set of serious cardio-
vascular risk factors includes central
obesity, dysglycemia, high cholester-
ol level and elevated blood pressure
(1-2). The mean prevalence of MetS
in the general population is 13 %; but
it’s higher in the Gulf area than most
western countries. Women are more
likely to have MetS 37.4% than men
28.95% (3). MetS do increase the risk
of long-term complications such as
cardiovascular diseases (CVD), type
2 Diabetes mellitus (T2DM) and
mortality (4, 5).

MetS is highly prevalent in the
high risk population as a recent study
showed that 46 % of the acute coro-
nary syndrome (ACS) patients in
the Gulf area have MetS (6, 7). It is
even associated with worse outcome
in such patients as it increased the
risk of heart failure and recurrent
myocardial ischemia (6). Previous
study has showed that patients with
history of MetS were more likely to
self-report history of stroke 43.5%
compared to those without MetS (8).

Most common mental condition
is mixed anxiety and depression dis-
orders which are more common in
women (9, 10). Schizophrenia occurs
throughout the world and the preva-
lence of schizophrenia almost reach-
es 1% internationally (11). In 2013, a
previous local study on 430 medical
records of patients at Mental Health
Hospital, Taif, Saudi Arabia has con-
ducted and the result was 60.7% of
those patients had a history of drug
addiction and 88.8% of them were di-
agnosed with schizophrenia (12). Al-
though the prevalence of bipolar dis-
order in the Arab world is estimated
to be 1-5% which is similar to the one
reported worldwide.

In a study which evaluated the
prevalence of MetS in a 100 patients
attending psychiatric day centers
showed that 55% met the criteria
for MetS with similar prevalence
rates between those with psychotic
and non-psychotic disorders (13). A
cross-sectional study evaluated the
prevalence of MetS in community
psychiatric nurses showed that they
have a double relative risk of devel-
oping MetS in comparison with the
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general population. In the same study, the first genera-
tion antipsychotics were significantly associated with
MetS (14).

MetS contributes to reduced lifespan, causing distress,
and functional impairment of the affected individuals. It
is thought that the MetS is common in patient who were
admitted to the psychiatric hospital especially those
started on anti-psychotic but there is still a lack of study
to identify the size of problem is Saudi Arabic and more
specifically in Taif city. The primary goal of the study is to
assess the prevalence of MetS and the medical comorbid-
ities among the hospitalized patients with mental illness
in Taif, Saudi Arabia. Also we will assess its relation to
the treatment modalities and the psychiatric diagnosis.

2. GOAL

The primary goal of the study is to assess the preva-
lence of MetS and the medical comorbidities among the
hospitalized patients with mental illness in Taif, Saudi
Arabia. Also we will assess its relation to the treatment
modalities and the psychiatric diagnosis.

3. MATERIAL AND METHODS

A cross-sectional study for the hospitalized patients in
the Mental Health hospital in Taif city, Saudi Arabia that
was conducted between Dec 2013 - Nov 2015. We in-
cluded male and female patients who were > 18 years old
and who were admitted to the inpatient service. We ex-
cluded unconscious patients and those with incomplete
clinical data.

Study proposal was submitted to Taif University School
of Medicine Ethical Committee and was approved.

Researchers collected the personal data, admitting di-
agnosis, past medical history and medication informa-
tion. Data about the duration of the psychiatric illness
and documented substance abuse were also collected.
Data about exercise and self-image also were assessed.

The waist circumference (WC) was taken according
to WHO STEPS protocol which is through measuring
the near midpoint between the lower margin of the last
profound rib and the top of the iliac crest. Each patient’s
height and weight were measured and Body Mass Index
(BMI) was calculated. BMI classified according to World
Health Organization (WHO) classification into under-
weight (<18.5 kg/m2), healthy weight (18.5-24.9 kg/m2),
overweight (25-29.9 kg/m2), and obese (¥30 kg/m2).

We collected laboratory data from the patients files
using the medical record number and name. This in-
cludes fasting plasma glucose (FPG), triglyceride (TG),
high-density lipoprotein (HDL), low-density lipoprotein
(LDL), and total cholesterol.

We diagnosed MetS according to the new Internation-
al Diabetes Federation (IDF) definition, as following:

* Central obesity (defined as WC > 94cm for men and
> 80cm for women);

Plus any two of the following four risk factors:

» TG level: = 150 mg/dL or specific treatment for this
lipid abnormality.
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+ HDL cholesterol: < 40 mg/dL in males and < 50 mg/
dL in females, or specific treatment for this lipid abnor-
mality.

+Systolic blood pressure (SBP) > 130 or diastolic blood
pressure (DBP) > 85 mm Hg, or treatment of previously
diagnosed hypertension (HTN).

+FPG = 100 mg/dL, or previous T2D diagnosis.

Data were collected and analyzed using the Statistical
Package for the Social Sciences (SPSS) software V20.
Frequencies and percentages were used for each variable;
The Chi squared test was used to study the relationship
between variables and the T-test was used to compare
between means.

4. RESULTS

A total of 313 patients with mean age 48.4+10.8 years
old, the majority were male and single, 68.3% have high
school degree or less, mean BMI in the overweight
range, mean waist circumference 96.5+14.0 cm, most
of them report sedentary lifestyle with only 5.3% exer-
cising > 100 min per week (Table 1). Although 88.4% of
them believe that exercise is important to health but only
13.8% attending the hospital gym. Majorities underesti-

Baseline characteristics (N=313)

Mean age (yrs) 48.4+10.8
Male (%) 76.3
Single (%) 73.7

High school degree or less (%) 68.3

Mean weight (Kg) 70.1+16.4
Mean BMI (Body Mass Index) (Kg/m2) 26.5+6.2
Mean WC (waist circumference) (cm) 96.5+14.0
Mean SBP (Systolic Blood Pressure) (mmHg) 120+16.1
Mean DBP (Diastolic Blood Pressure) (mmHg) 75.1+11.8
Mean pulse rate (bpm) 86.9+16.1
Metabolic syndrome (%) 39.0
Diabetes (%) 13.7
Hypertension (%) 22.5
Hyperlipidemia (%) 26.1
Documented substance abuse (%) 11.8
Medications

Beta-blocker (%) 10.2
ACEi(Angiotensin Converting Enzyme Inhibitors)/ ARB 29
(Angiotensin Receptor Blockers) (%) )
Metformin (%) 10.5
Sulfonylurea (%) 0.7

Insulin (%) 1.5

Statin (%) 24
Psychiatric Data

Mean duration of Mental Health hospitalization (years) 12.7+7.6
Schizophrenia (%) 74.9
Bipolar (%) 1.4
Personality disorders (%) 1.4

Other psychiatric diagnosis (%) 22.3
Typical antipsychotic agent (%) 38.0

Both typical and atypical antipsychotic (%) 20.1

SSRI (Selective Serotonin Reuptake Inhibitors) (%) 5.4

TCA (Tricyclic Antidepressants) (%) 5.4
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SNRI (Serotonin Norepinephrine Reuptake Inhibitors) (%) 1.5 MetS No MetS P value

Olanzapine (%) 20.2 Total participants (%) 39.0 61.0 n/a

Risperidone (%) 20.3 Mean age (yrs) 43.5+9.4 48.3+11.7  0.908

Haloperidol (%) 39.8 Male (%) 77.1 75.8 0.799

Chlorpromazine (%) 15.8 Single (%) 70.6 76.1 0.377

Aripipra.zole (%) 13.5 I-!igh school degree or less 702 66.9 0.17

Quetiapine (%) 12.6 (%)

Trifluoperazine (%) 57 Mean weight (Kg) 76.0+16.9  66.2+15.0 <0.001

Valproic acid (%) 18.6 Mean BMI (Body Mass Index) 29.0+5.3 95.246.2 <0.001

Carbamazepine (%) 17 (Kg/m2)

Lithium (%) 18 Mean waist circumference 1035:12.0 92.0+134  <0.001
(cm)

Laboratory Data .

Mean total cholesterol (mg/d) 164.4+34.7 “P”ea” SBP (Syslfl""c Blood 19981200 11824127 0.028

Mean LDL (Low Density Lipoprotein ) (mg/dl) 99.0+30.9 Mressu[;g)P(?:JrTl f)l' Blood

Mean HDL (High Density Lipoprotein ) (me/) 08 posre i 7627108 7444123 0185

Mean triglyceride (mg/d) 112.2+65.6  \ean pulse rate (bpm) 87.1+15.1 86.7+16.7 0.837

Mean creatinine (mg/dl) 0.84+0.2 Diabetes (%) 23.2 73 0.001

Mean fasting glucose (mg/dI) 96.0+63.4 Hypertension (%) 37 12.1 <0.001

;ifzstyt'e hart;itst o o Hyperlipidemia (%) 39.6 16.7 <0.001

edentary lifestyle (% .

Exercise > 100 min per week (%) 5.3 gt?l(j;;n(;])ted bsanee 156 92 0.109

Believe that exercise is important to health (%) 88.4 Medications

Attending the hospital gym (%) 13.8 Beta-blocker (%) 19.1 4.2 <0.001

Underestimate his/her weight (%) 76.6 ACEi(Angiotensin Convert-

Believe that obesity is a risk for someone health (%) 74.8 ing Enzyme Inhi_bitors)/ 37 24 0.549

Daily soft drink consumption (%) 59.4 ARB(Angiotensin Receptor

Active smoking (%) 55.6 Blockers) (%)

Duration of smoking (years) 21.5+11.2 Metformin (%) 17.3 6.1 0.003

Sulfonylurea (%) 0.9 0.6 0.772

mate their weight while believe that obesity is a risk for ~_Insulin (%) 3.6 0.0 014
someone health. More than half of the patients consume ~Statin (%) 37.3 15.2 <0.001
soft drinks daily and were active smoke. Psychiatric Data
Table 1. Baseline characteristics of the whole cohort Mean duratlpn gf Mental 13.8+8.1 12.047.2 0.036

Most common comorbidities were hyperlipidemia, hy- _Health hospitalization(yrs)
pertension and diabetes respectively. The most common _Schizophrenia (%) 78.1 72.9
prescribed antihypertensive medication was beta blocker ~ Bipolar (%) 09 17
while the metformin was the most common antidiabetic Personality disorders (%) 2.6 0.6 0.503
medications. The mean pulse rate, mean SBP and mean Other psychiatric diagnosis 18.4 2.8
DBP were within normal limits. Statin was prescribed (%) ' '
for one-fourth of the patients with optimal lipid control. Typical antipsychotic agent 351 399

The most common psychiatric diagnosis is schizo- (%) ' '
phrenia with a mean duration of Mental Health inpatient BOt.h typicalland atypical 18.0 914 0.575
hospitalization of 12.7+7.6 years. The most common _antipsychotic (%)
prescribed psychiatric medications group was typical ~ SSRI(Selective Serotonin , 6.2 0.596
antipsychotics with Haloperidol been the most com- _Reuptake Inhibitors) (%)
monly prescribed. The risperidone and olanzapine was ~ TCA(Tricyclic Antidepres- - 48 0.600
the most common atypical antipsychotics medications ~_$ants) (%)
while only 13.5% were on aripiprazole. The most com-  SNRI (Serotonin Norepineph- -, o 1.2 0.681
mon prescribed mood stabilizer was valproic acid. rine Reuptake Inhibitors) (%)

Out of all the patients 39.0% met the criteria of MetS _0lanzapine (%) 17.2 22.2 0.306
(Table 2). Compared to these without MetS, those with ~_Risperidone (%) 17.1 224 0.272
MetS more likely to have high weight, BMI and waist cir- Haloperidol (%) 319 45.0 0.026
cumference (all P <0.001), higher SBP (P 0.028), have di- _Chlorpromazine (%) 12.6 17.9 0.231
abetes (P 0.001), hypertension and hyperlipidemia (all P Aripiprazole (%) 14.8 11.8 0.309
<0.001), be on beta-blocker (P <0.001), be on metformin  Quetiapine (%) 11.8 13.1 0.754
(P 0.003), be on statin (P <0.001), be on insulin (P 0.014),  Trifluoperazine (%) 5.4 6.0 0.833
and longer inpatient hospitalization (P 0.0036). Those  Valproic acid (%) 11.7 23.2 0.016
with MetS were less likely to be on Haloperidol (P 0.026) Carbamazepine (%) 14.4 18.7 0.355

and valproic acid (0.026) when compared to those with-
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Lithium (%) 2.7 0.01 0.316
Laboratory Data

Z’:fan total cholesterol (mg/ 629,369 1614+32.9 0.064
Mean LDL (LowDensity 4, 3,319 953,298 0.018
Lipoprotein ) (mg/dl)

Mean HDL (High Density ) 3,196 5024138  <0.001
Lipoprotein ) (mg/dl)

Mean triglyceride (mg/dl) 142.9+75.1 91.8+49.1 <0.001
Mean creatinine(mg/dI) 0.87+0.2 0.81+0.2 0.017
Mean fasting glucose (mg/dl) 112.7+96.6 85.0+15.9  0.002
Lifestyle habits

Sedentary lifestyle (%) 84.9 81.9

f;e):rcise > 100 min per week 42 6.0 0.733
Believe that exercise is

important to health (%) 88 88.7 0869
é\;t)endmg the hospital gym 14.9 13.2 0.669
gyn)derestlmate his/her weight 79.0 75 0.487
Believe that obesity is a risk

for someone health (%) 796 70.7 0.135
I();;Iy soft drink consumption 66.9 546 0.030
Active smoking (%) 66.4 48.3 0.002
Duration of smoking (years) ~ 20.8+11.6  22.1+11.8  0.497

out MetS. Otherwise no significant difference was found
between groups in regards to the psychiatric diagnosis
or medications.

Table 2. Comparison of the whole group based on the metabolic
syndrome (MetS) diagnosis

Regarding the laboratory data, those with MetS were
more likely to have higher LDL (P 0.018), higher tri-
glyceride (P <0.001), lower HDL (P <0.001), higher cre-
atinine level (P 0.017), and higher fasting blood glucose
(P 0.002). Regarding the lifestyle habits, those with MetS
were more likely to report sedentary lifestyle (P 0.733),
consume soft drink on a daily basis (P 0.030), be active
smoker (P 0.002), believe that obesity represent a health
hazard (P 0.135), and underestimate their weight (P
0.487).

Partial correlation between MetS and antipsychotics
showed marginally significant positive correlation (r
0.131, P 0.056) and non-significant positive correlation
between MetS and the history of substance abuse; when
adjusting for age, gender, hospitalization duration, BMI,
physical activity and smoking.

5. DISCUSSION

Our study showed that 39% of the screened patients
have MetS. An Iranian study was done among 267 pa-
tients who were admitted to the psychiatric unit showed
that MetS is commonly associated with cardiovascular
diseases and psychiatric mental illness (15). A study
conducted as community-based national epidemiologi-
cal health over a 5-year period in 1995 in Saudi Arabia
showed the overall age-adjusted prevalence of MetS is
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39.3% (16). Korean nationwide study with limited exclu-
sion criteria to investigate the prevalence of MetS and its
relationship with antipsychotics medications showed a
prevalence of 36.5% in all patients and was significantly
higher in men than women (17).

There is a strong relation between Schizophrenia, Bi-
polar and Personality disorders and MetS as shown in
our results. A retrospective review showed that patients
with severe mental illnesses, mostly schizophrenia and
chronic mood disorders have higher prevalence of MetS
compared with the general population (18). A study of
three cross-sectional surveys including clinical health
measures in rural regions of Australia during 2004-2006
showed that MetS was associated with major depressive
disorder (19).

Our study showed that being a single male with means
BMI in the overweight range and sedentary lifestyle
significantly increase the risk of seeing positive results.
A cross-sectional analysis of 1902 men and 1932 wom-
en whom 50-69 years of age in France showed that the
frequency of most MetS components increased with
spending most of the time in front of the TV or using the
computer and decreased with increasing physical activ-
ity levels (20).

Smoking increases the risk of MetS among psychiat-
ric patients, as shown in our study that 66.4% were ac-
tive smoker. Recent study showed that the risk of evolv-
ing MetS in smokers (especially those with more than
20 pack-years) was 1.9 (95% CI 1.1-3.7) compared to
non-smokers (21).

The role of psychiatric medications especially Halo-
peridol and Valproic Acid were significantly high in pa-
tients with MetS compared to those without MetS. It was
shown that weight gain commonly accompanied by drug
treatment of psychiatric disorders and is often lead to in-
crease the appetite or food hunger (22). Although in our
study those with MetS were less likely to be on Valproic
Acid, this may explained by excess risk on other antipsy-
chotics medications.

Our weakness includes single center and cross section-
al study design while our strengths includes large sample
size, comprehensive laboratory and clinical data.

6. CONCLUSION

This 39% of the participated hospitalized patients met
the criteria for MetS. Those with MetS tends to have
significantly higher BMI, WC, and LDL and more like-
ly to have comorbid conditions and be active smokers.
Non-significant positive correlation were found between
MetS and both psychiatric diagnosis and the treatment
modalities.

e Acknowledgment: This manuscript abstract was presented as a
poster at the American Association of Clinical Endocrinology 2016
annual meeting in Orlando, Florida. The abstract was published in the
meeting preceding journal (Endocrine Practice).

e Conflicting of interests: none declared.

e Authors contributions: KA, AKA, IA, AAA, BA, TM: Contributed
to conception and design KA, AKA, IA, BA: Acquisition of data KA,
AAA, BA, TM: Analysis and interpretation of data KA, IA, AAA, BA:

415



Prevalence of Metabolic Syndrome in the Hospitalized Psychiatric Patients

Drafting the article and revising it critically for important intellectual 12.
content. KA, AKA, 1A, AAA, BA, TM: Final approval of the version to

be published.

Al-Zahrani H, Al-Qarni A, Abdel-Fattah M. Pattern of psy-
chiatric illnesses among long-stay patients at Mental Health
Hospital, Taif, Saudi Arabia: a 10-year retrospective study. East

Mediterr Health J. 2013 Jan; 19(1): 37-44.

REFERENCES 13. Gubbins A, Lally J, McDonald C. Metabolic syndrome in pa-

1. Alberti KG, Zimmet P, Shaw J; IDF Epidemiology Task Force tients attending psychiatric day centers: prevalence and asso-
Consensus Group. The metabolic syndromea new worldwide ciations. The Psychiatrist. 2012; 36: 326-31.
de? nition. Lancet. 2005; 366: 1059-62. 14. Bressington DT, Mui ], Cheung EFC, Petch ], Clark AB, Gray

2. Alberti KG, Zimmet P, Shaw J. Metabolic syndrome-a new R. The prevalence of metabolic syndrome amongst patients
world-wide de? nition. A Consensus Statement from the In- with severe mental illness in the community in Hong Kong a
ternational Diabetes Federation. Diabet Med. 2006 May; 23(5): cross sectional study.

469-80. 15. Kamkar MZ, Sanagoo A, Zargarani F, Jouybari L, Marjani A.

3. Mabry RM, Reeves MM, Eakin EG, Owen N. Gender differ- Metabolic syndrome in patients with severe mental illness in
ences in prevalence of the metabolic syndrome in Gulf Coop- Gorgan. Journal of Natural Science, Biology, and Medicine.
eration Council Countries: a systematic review. Diabet Med.. 2016; 7(1): 62-7. doi:10.4103/0976-9668.175073.

2010; 27: 593-7. doi: 10.1111/j.1464-5491.2010.02998.x. 16. Al-Nozha M, Al-Khadra A, Arafah MR, Al-Maatouq MA,

4. Lakka HM, Laaksonen DE, Lakka TA, et al. The metabolic Khalil MZ, Khan NB, Al-Mazrou YY, Al-Marzouki K, Al-
syndrome and total and cardiovascular disease mortality in Harthi SS, Abdullah M, Al-Shahid MS, Al-Mobeireek A, Nouh
middle aged men. JAMA. 2002; 288: 2709-6. doi: 10.1001/ MS: Metabolic Syndrome in Saudi Arabia. Saudi Med J. 2005,
jama.288.21.2709. 26(12): 1918-25.

5. Grundy SM, CleemanJI, Daniels SR, et al. Diagnosisand man-  17. Lee JS, Kwon JS, Kim D, et al. Prevalence of Metabolic Syn-
agement of the metabolic syndrome: an American Heart As- drome in Patients with Schizophrenia in Korea: A Multicenter
sociation/National Heart, Lung, and Blood Institute Scientific Nationwide Cross-Sectional Study. Psychiatry Investigation.
Statement. Circulation. 2005; 112: 2735-52. doi: 10.1161/Cir- 2017; 14(1): 44-50. d0i:10.4306/pi.2017.14.1.44.
culationaha.005.169404. 18. Toalson P, Ahmed S, Hardy T, Kabinoff G. The Metabolic Syn-

6. AlSuwaidi ], Zubaid M, El-Menyar AA, et al. Prevalence of drome in Patients With Severe Mental Illnesses. Primary Care
the metabolic syndrome in patients with acute coronary syn- Companion to The Journal of Clinical Psychiatry. 2004; 6(4):
drome in six middle eastern countries. ] Clin Hypertens. 2010; 152-8.

12: 890-9. doi: 10.1111/.1751-7176.2010.00371.x. 19. Dunbar JA, Reddy P, vis-Lameloise N, Philpot B, Laatikainen

7. Al-Rasadi K, Sulaiman K, Panduranga P, Al-Zakwani I. T, Kilkkinen A, Bunker SJ, Best JD, Vartiainen E, Kai Lo S, Ja-
Prevalence, characteristics, and in-hospital outcomes of nus ED: Depression: an important comorbidity with meta-
metabolic syndrome among acute coronary syndrome bolic syndrome in a general population. Diabetes Care. 2008,
patients from Oman. Angiology. 2011; 62: 381-9. doi: 31:2368-73.10.2337/dc08-0175.

10.1177/0003319710382419. 20. Bertrais S, Beyeme-Ondoua JP, Czerni- chow S, Galan P, Herc-

8. Ninomiya JK, Lltalien G, Criqui MH, Whyte JL, Gamst A, berg S, Oppert JM. Sedentary behaviors, physical activity, and
Chen RS. Association of the metabolic syndrome with his- metabolic syndrome in middle-aged French subjects. Obes Res.
tory of myocardial infarction and stroke in the Third National 2005; 13: 936-44.

Health and Nutrition Examination Survey. Circulation. 2004;  21. Lee WY, Jung CH, Park ]S, Rhee EJ, Kim SW. Effects of smok-
109: 42-6. ing, alcohol, exercise, education, and family history on the

9. Diagnostic and Statistical Manual of Mental Disorders fifth metabolic syndrome as de?ned by the ATP III. Diabetes Res
edition (DSM-V). NHS Information Centre for Health, 2007 Clin Pract. 2005; 67: 70-7.

11. McGrath], Saha S, Chant D, Welham J. Schizophrenia: acon-  22. Zimmermann U, Kraus T, Himmerich H, et al. Epidemiology,

416

cise overview of incidence, prevalence, and mortality. Epide-
miol Rev. 2008; 30: 67.

implications and mechanisms underlying drug-induced weight
gain in psychiatric patients. ] Psychiatr Res. 2003; 7: 193-220..

ORIGINAL PAPER | MED ARCH. 2017 DEC; 71(6): 412-416



