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Globally, there has been a surge in the prevalence of mental health 
disorders, not excluding Saudi Arabia. The availability of newer psychotropic 
medications has led to increased prescribing and polypharmacy. In Saudi 
Arabia, exploration of the knowledge gap between the outpatient use of 
psychotropic medications and the extent of polypharmacy has been scarce in 
the literature. This study evaluated the prescription pattern of psychotropic 
medications and the prevalence of psychotropic polypharmacy among adult 
patients with behavioral/mental illnesses. The study was conducted in the 
psychiatric outpatient clinics of five hospitals in Jazan Region of Saudi Arabia. 
A retrospective cross-sectional study was conducted with a non-random 
sample of adults with behavioral/mental illnesses. Psychotropic 
polypharmacy was the presence of ≥2 psychotropic medication 
prescriptions. We conducted multivariable logistic regression models to 
examine the factors associated with psychotropic polypharmacy. A total of 
3.052 adults with a behavioral/mental illness were included in the study. Of 
these, 74.6% had antidepressant prescriptions. The second most prescribed 
drug class was antipsychotics (51.9%). Furthermore, 65.3% had 
psychotropic polypharmacy, and 48.2% had interclass psychotropic 
polypharmacy. Adults with anxiety and other mood disorders were less likely 
to engage in psychotropic polypharmacy and interclass polypharmacy use 
than those with depression. However, adults with schizophrenia (adjusted 
odds ratio [AOR]: 1.91; p<0.001) were more likely to engage in interclass 
polypharmacy use than those with depression. Adults with 
behavioral/mental illnesses in Jazan Region of Saudi Arabia have high rates 
of antidepressants and antipsychotics use. Additionally, psychotropic 
polypharmacy is a common prescribing practice, and further evaluation of 
the safety profile of these combinations is warranted. 
Keywords. Behavioral/mental illnesses; Drug use evaluation; Electronic 
health records; Psychotropic polypharmacy. 
 

 
INTRODUCTION 

Impaired mental health can encompass 
chronic mental illnesses (i.e., schizophrenia, post-
traumatic stress disorder, depression, anxiety, 
chronic stress) and other psychological and 
nervous impairments, such as psychological 
distress, behavioral disorders, and substance abuse 
(Herrman et al., 2005). At least 50% of people in the 
middle- and  high-income  countries have  a mental  
 

health illness during their lifetime (Patel et al., 
2016).  
 

In the last two decades, the development of 
newer drugs, such as selective serotonin reuptake 
inhibitors, selective serotonin-norepinephrine 
reuptake inhibitors, atypical antipsychotics,                   
and antidepressants, have changed the treatment 
protocols for mental illnesses (Frank et al.,                
2005).   Prescribing   more   than  one  psychotropic  
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medication from the same or different class is               
very common and often supported by treatment 
protocols (Trivedi et al., 2006). Nonetheless, 
prescribing combinations of psychotropic 
medications that are not supported by clinical  
trials and therapy guidelines is also common 
(Karow and Lambert, 2003). Psychotropic 
polypharmacy refers to the use of ≥2 psychotropic 
medicines (Costa et al., 2017; Mojtabai and Olfson, 
2010; Tapp et al., 2003). Although not all 
psychotropic polypharmacy is harmful, 
psychotropic polypharmacy may increase the 
incidence of adverse drug reactions and drug–drug 
and drug–disease interactions (Karow and 
Lambert, 2003; Kukreja et al., 2013). Moreover, 
psychotropic polypharmacy can lower drug 
adherence due to the complexity of treatment 
(Costa et al., 2017). In addition, psychotropic 
polypharmacy may contribute to avoidable and 
unnecessary healthcare expenditures (Costa et al., 
2017; Kukreja et al., 2013). 

Unfortunately, studies on the patterns of 
psychiatric diagnoses or patterns of psychotropic 
prescription and polypharmacy in Saudi Arabia are 
scarce. Alosaimi and others (Alosaimi et al., 2017) 
examined patterns of psychiatric diagnoses in 
inpatient and outpatient psychiatric settings at six 
hospitals in five regions in Saudi Arabia. They found 
that the most common psychiatric diagnoses 
among inpatients and outpatients were major 
depression, schizophrenia, and bipolar disorder 
(Alosaimi et al., 2017). However, they did not 
include any hospitals from Jazan Region.                
Although the prescription of multiple psychotropic 
medications is associated with adverse drug 
reactions and drug–drug interactions, no studies 
have addressed this issue in Saudi Arabia                
(Karow and Lambert, 2003; Kukreja et al.,                   
2013). Therefore, the specific objectives of                        
the present study are: (1) To evaluate                                   
the prescription pattern of psychotropic 
medications; (2) To evaluate the prevalence of 
psychotropic polypharmacy (≥2 psychotropic 
medications). 

 

MATERIALS AND METHODS 
Study design 

This study used a non-random, cross-
sectional study design to evaluate the prescription 
pattern of psychotropic medications and 
polypharmacy among adults who visited the 
outpatient clinics in Jazan Region from January 
2018   to   March   2018.    The    prescriptions   were  

screened for the patient’s age, sex, diagnosis, and 
prescribed class of psychotropic medications. We 
evaluated the extent and profile of psychotropic 
medication prescriptions among patients in this 
study sample. We also evaluated the use of the 
combination of same and different drug classes and 
the presence ≥2 psychotropic medications in each 
prescription. 

 
Setting 

Prescriptions from five selected hospitals 
(one tertiary hospital, three general hospitals, one 
specialty hospital) in Jazan Region were obtained 
and processed. These five hospitals were selected 
based on the availability of complete patient 
information, and medical and medication history. 
Data were extracted retrospectively from all 
prescriptions issued from January 2018 to March 
2018 in the psychiatric outpatient clinics of the 
selected hospitals. 

 
Study sample 

We included the prescriptions of a total of 
3,052 adults in the study. The eligibility criteria 
were based on the dispensing of psychotropic 
medications, irrespective of duration of use. All 
prescriptions of adult patients (≥18 years) with at 
least one behavioral/mental illness who were 
prescribed at least one psychotropic medicine were 
reviewed and included in the study. Patients with 
missing information for any parameter (sex, age, 
diagnosis) were excluded from the study. The flow 
diagram of the study sample. Adults seeking 
treatment for epilepsy were also excluded              
(Figure 1). 

 
Data collection 

Data were obtained from the hospitals’ 
electronic health records and written prescriptions 
(only one hospital had an electronic health records 
system). Each patient data from either of the above 
sources were obtained and evaluated based on the 
following measures. 

 
Measures 
Outcomes 

Psychotropic medications. To evaluate the 
pattern of psychotropic prescriptions, the 
following were assessed: (i) antidepressants (ii) 
antipsychotics (iii) mood stabilizers (iv) sedative-
hypnotics (v) other psychotropic medications. The 
list of drugs pertaining to each class are listed in 
Appendix I. 
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Figure 1: Description of Sample Inclusion 
 
 

Appendix I: List of psychotropic medications 

Antidepressants Antipsychotics Mood Stabilizers 
Sedative-
Hypnotics 

Other psychotropic 
medications 

Amitriptyline 
hydrochloride (HCl) 

Amisulpride Sodium valproate Alprazolam Atomoxetine 

Bupropion Aripiprazole Lithium Clonazepam Benztropine 
Citalopram HCl Chlorpromazine Lamotrigine Diazepam Benzhexol 

Clomipramine HCl Clozapine Carbamazepine Lorazepam Memantine 
Doxepin Fluphenazine  Phenobarbital Pregabalin 

Duloxetine Zuclopenthixol  Zolpidem Atomoxetine 
Escitalopram Haloperidol    

Fluoxetine Quetiapine    
Fluvoxamine Olanzapine    

Imipramine HCl Risperidone    
Maprotiline HCl Trifluoperazine    

Mirtazapine Paliperidone    
Paroxetine CR 

(controlled release) 
    

Venlafaxine HCl     
 
 



Psychotropic Medications and Polypharmacy 

208                Volume 31 Issue 3 (2020) 

  

Table I Descriptive Statistics of adults (18 Years) with behavioral/mental illnesses 
 

  N= 3,052 
Age (years)  N (%) 
     18-39 1,160 (38%) 
     40-49 757 (24.8%) 
     50-59 603 (19.8%) 
     >=60 532 (17.4%) 
Sex     Men 1,399 (45.8%) 
     Women 1,653 (54.2%) 
Diagnosis     Depression 1,136 (37.2%) 
     Schizophrenia 857 (28.1%) 
     Anxiety 514 (16.8%) 
     Mood Disorders 147 (4.8%) 
     Intellectual Disability 122 (4%) 
     Other Nervous Diseases 84 (2.8%) 
     Dementia 66 (2.2%) 
     Obsessive Compulsive 66 (2.2%) 
     Substance Use 60 (2%) 
Hospital     Hospital 1 34 (1.1%) 
     Hospital 2 66 (2.2%) 
     Hospital 3 96 (3.1%) 
     Hospital 4 2,798 (91.7%) 
     Hospital 5 58 (1.9%) 
Antidepressant Use     No 775 (25.4%) 
     Yes 2,277 (74.6%) 
Antipsychotic Use     No 1,467 (48.1%) 
     Yes 1,585 (51.9%) 
Mood-Stabilizer Use     No 2,937 (96.2%) 
     Yes 115 (3.8%) 
Sedative-Hypnotics Use     No 2,936 (96.2%) 
     Yes 116 (3.8%) 
Other Psychotropic Use     No 2,563 (84%) 
     Yes 489 (16%) 
Same Class Combinations Use     Antidepressants 679 (22.2%) 
     Antipsychotics 233 (7.6%) 
     Sedative-Hypnotics 3.0 (0.1%) 
Different Classes Combinations Use     Antidepressants + Antipsychotics 957 (31.4%) 
     Antidepressants + Mood-Stabilizers 45 (1.5%) 
     Antidepressants + Sedative-Hypnotics 68 (2.2%) 
     Antidepressants + Other Psychotropic 214 (7%) 
     Antipsychotics + Mood-Stabilizers 50 (1.6%) 
     Antipsychotics + Sedative-Hypnotics 43 (1.4%) 
     Antipsychotics + Other Psychotropic 291 (9.5%) 
     Sedative-Hypnotics + Mood-Stabilizers 12 (0.4%) 
     Sedative-Hypnotics + Other Psychotropic 15 (0.5%) 
     Mood-Stabilizers + Other Psychotropic 12 (0.4%) 

Any psychotropic polypharmacy     No 1,060 (34.7%) 
     Yes 1,992 (65.3%) 
Intra-class Psychotropic 
Polypharmacy 

    No 893 (29.0%) 
    Yes 2,159 (71.0%) 

Interclass Psychotropic 
Polypharmacy 

    No 1,580 (51.8%) 
    Yes 1,472 (48.2%) 
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Psychotropic polypharmacy. Here, we use 
three definitions of psychotropic polypharmacy: 1) 
receiving prescription of ≥2 psychotropic 
medications from the same or different class (any 
polypharmacy); 2) receiving prescription of ≥2 
psychotropic medications from the same class 
(intra-class polypharmacy); 3) receiving 
prescription of ≥2 psychotropic medications from 
different classes (interclass polypharmacy). There 
is no consensus on the number of psychotropic 
medications above which we could consider the 
existence of psychotropic polypharmacy. However, 
defining psychotropic polypharmacy as using ≥2 
psychotropic medicines is common in the extant 
literature (Costa et al., 2017; Mojtabai and Olfson, 
2010; Tapp et al., 2003). Both types of 
polypharmacy were assessed irrespective of 
duration of use. 

 
Explanatory variables 

We obtained the following data on all adults: 
age (18–39, 40–49, 50–59, ≥60 years); sex (men, 
women); hospital setting (five hospitals); and 
documented behavioral/mental illness diagnosis 
(i.e., anxiety, dementia, depression, intellectual 
disability, mood disorders, obsessive compulsive 
disorders, other nervous diseases, schizophrenia, 
substance use). These conditions were identified 
using the International Classifications of Diseases, 
tenth revision, Clinical Modification (ICD-10-CM) 
codes. The diagnosis per patient was based on the 
primary diagnosis presented in the prescription. 

 
Data analysis 

Descriptive analyses, including frequencies 
and percentages, were calculated for categorical 
variables. Chi-square tests were computed to 
examine the relationships between the explanatory 
variables and the outcomes (any polypharmacy, 
intra-class polypharmacy and interclass 
polypharmacy) separately. Multivariable logistic 
regressions were also conducted to examine the 
relationships between the explanatory variables 
and the outcomes separately. In this study, we 
hypothesized that demographic and clinical factors 
may affect the prescribing pattern. Therefore, we 
included age, sex, behavioral/mental illness 
diagnosis, and hospital setting to all multivariable 
logistic regression models to determine the 
adjusted relationship between each one of these 
variables and the outcomes. In all analyses, we used 
adults with depression as the reference group, as 
depression was the most prevalent mental illness. 
Likewise, we used women and patients in hospital 

4 as the reference groups, as they comprised the 
majority of our sample. However, adults aged ≥60 
were used as the reference group in the analyses, as 
they are associated with high rates of 
polypharmacy in general. The statistical analyses 
were performed using Stata 15.0 (Stata Corp LP, 
College Station, USA). 

 
Ethical considerations 

The Jazan University Institutional Research 
Review and Ethics Committee (IRREC) reviewed 
and approved this study and all its procedures 
(IRREC No. 85959). We ensured that each patient 
was given an identification number and that all 
patient data were rendered anonymous to 
safeguard patient privacy. 

 

RESULTS AND DISCUSSION 
Description of the study sample 

The study sample consisted of 3,052 adults 
(≥18 years) with a behavioral/mental illness 
diagnosis. Approximately 46% of the sample was 
men and 54% was women. Most of the patients 
(38%) were young, i.e., between the ages of 18 and 
39 years. 

In our sample, the most prevalent mental 
illness was depression (37.2%), followed by 
schizophrenia (28.1%) and anxiety (16.8%). The 
national prevalence of depression in Saudi Arabia 
is between 18% and 41% (Al-Khathami and 
Ogbeide, 2002; Al Rashed et al., 2019; Alibrahim et 
al., 2010). As our finding is closer to the upper limit 
of prevalence, depression in Jazan Region seems to 
be higher when compared to the other regions in 
Saudi Arabia (Al-Qadhi et al., 2014). The prevalence 
of schizophrenia and anxiety in our study is 
consistent with the findings of Alosaimi et al., who 
evaluated the data from the five geographical 
regions of Saudi Arabia (Alosaimi et al., 2017). 

 
Prescription pattern of psychotropic 
medications 

Most of the patients (74.6%) were 
prescribed antidepressants, and 22% were 
prescribed combinations of antidepressants. These 
results indicate that outpatient prescription of 
antidepressants in Jazan Region is high. This is 
consistent with the findings of another study by 
Alosaimi et al., which reported that outpatient 
treatment with antidepressants was higher when 
compared to that for inpatients (Alosaimi et al., 
2016). Only 37% of the patients in our sample             
were diagnosed with depression, which may                     
be  indicative  of off-label  use  of   antidepressants.  
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The prescribing of off-label antidepressants 
warrants attention because it imposes unnecessary 
costs on patients and payers and is associated with 
notable adverse effects (Hu et al., 2004) and safety 
concerns., and safety concerns (Coupland et al., 
2018; O'neil et al., 2018).  

Approximately 52% of the patients in our 
study had antipsychotics prescriptions, and 31.4% 
had combinations of antidepressants and 
antipsychotics. A combination of these two classes 
is common in practice, especially in the treatment 
of resistant depression, obsessive-compulsive 
disorders, and schizophrenia (Goodwin et al., 
2009). A combination of antidepressants and 
antipsychotics was superior in the treatment of 
psychotic depression (Farahani and Correll, 2012), 

major depression (Nelson and Papakostas, 2009; 
Spielmans et al., 2013), and schizophrenia (Helfer 
et al., 2016). Nevertheless, due to the abundance of 
evidence on the related harms (Helfer et al., 2016; 
Spielmans et al., 2013), clinicians and health care 
professionals should weigh the benefits and risks 
when prescribing antidepressant–antipsychotic 
co-treatment. 

 
Psychotropic polypharmacy 
Any psychotropic polypharmacy 

More than 65% of the patients had any 
psychotropic polypharmacy. Table II shows the 
study sample according to any psychotropic 
polypharmacy use. The bivariate analysis              
showed that psychotropic polypharmacy use was 

Table II Unadjusted and Adjusted odds ratios (ORs) for any psychotropic polypharmacy 
 

 
No polypharmacy 

use N (%) 
Polypharmacy 

use N (%) 
p-

valuea 
OR (95%CI) 

p-
valueb 

AOR (95%CI) 
p-

valuec 

Total  1,060 (34.7%) 1,992 (65.3%) 
Age (years)   0.100     
>=60 171 (16.13%) 361 (18.12%)  Ref. Ref. Ref. Ref. 
18-39 433 (40.85%) 727 (36.5%)  0.80 (0.64-0.99) 0.039 0.76 (0.60-0.96) 0.024 
40-49 259 (24.43%) 498 (25%)  0.91 (0.72-1.15) 0.438 0.86 (0.67-1.1) 0.237 
50-59 197 (18.58%) 406 (20.38%)  0.98 (0.76-1.25) 0.850 0.91 (0.70-1.19) 0.489 

Sex   <0.001     
Men 438 (41.32%) 961 (48.24%)  1.32 (1.14-1.54) <0.001 1.17 (0.99-1.38) 0.07 
Women 622 (58.68%) 1,031 (51.76%)    Ref. Ref. 

Diagnosis   <0.001     
Anxiety 223 (21.04%) 291 (14.61%)  0.62 (0.5-0.77) <0.001 0.64 (0.51-0.80) <0.001 
Dementia 24 (2.26%) 42 (2.11%)  0.83 (0.49-1.39) 0.475 0.65 (0.38-1.11) 0.118 
Depression 365 (34.43%) 771 (38.7%)  Ref. Ref. Ref. Ref. 
Intellectual 
Disability 

54 (5.09%) 68 (3.41%)  
0.6 (0.41-0.87) 0.007 

0.60 (0.41-0.89) 0.012 

Mood Disorders 75 (7.08%) 72 (3.61%)  0.45 (0.32-0.64) <0.001 0.42 (0.29-0.6) <0.001 
Obsessive 
Compulsive 

23 (2.17%) 43 (2.16%)  
0.89 (0.53-1.49) 0.646 

0.87 (0.51-1.48) 0.605 

Other Nervous 
Diseases 

43 (4.06%) 41 (2.06%)  
0.45 (0.29-0.7) <0.001 

0.73 (0.44-1.2) 0.213 

Schizophrenia 242 (22.83%) 615 (30.87%)  1.2 (0.99-1.46) 0.062 1.13 (0.92-1.39) 0.247 
Substance Use 11 (1.04%) 49 (2.46%)  2.11 (1.08-4.1) 0.028 1.81 (0.92-3.57) 0.087 

Hospital   <0.001     
Hospital 1 23 (2.17%) 11 (0.55%)  0.22 (0.11-0.46) <0.001 0.25 (0.12-0.53) <0.001 
Hospital 2 50 (4.72%) 16 (0.8%)  0.15 (0.08-0.26) <0.001 0.15 (0.08-0.26) <0.001 
Hospital 3 47 (4.43%) 49 (2.46%)  0.49 (0.32-0.73) 0.001 0.6 (0.39-0.92) 0.020 
Hospital 4 889 (83.87%) 1,909 (95.83%)  Ref. Ref. Ref. Ref. 
Hospital 5 51 (4.81%) 7 (0.35%)  0.06 (0.03-0.14) <0.001 0.06 (0.03-0.13) <0.001 

 

a: Based on chi2 to examine the association between each explanatory variable and any polypharmacy use.  b: Based on 

separate logistic regressions to examine the unadjusted relationships between each explanatory variable and any 

psychotropic polypharmacyc: Based on multivariable logistic regression to examine the adjusted relationship between 

each explanatory variable and any polypharmacy use. 
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associated with sex, diagnosis, and hospital setting. 
Table II also showed the logistic regressions model 
unadjusted odds ratios (ORs) and adjusted ORs 
(AORs) with their 95% confidence intervals for 
polypharmacy use. 

In the unadjusted analyses, men were more 
likely to have psychotropic polypharmacy than 
women (OR: 1.32; p<0.001). Likewise, patients 
with substance use (OR: 2.11; p=0.028) were more 
likely to have any psychotropic polypharmacy. 

Nevertheless, patients with anxiety (OR: 0.62; 
p<0.001), intellectual disability (OR: 0.60; 
p=0.007), mood disorders (OR: 0.45; p<0.001), and 
other nervous diseases (OR: 0.45; p<0.001) were 
less likely to have any psychotropic polypharmacy 
as compared to their counterparts with depression. 

In the adjusted analyses, there was no 
significant relationship between sex and any 
psychotropic polypharmacy. Conversely, patients 
with anxiety (AOR: 0.64; p<0.001), other mood 

Table III Unadjusted and Adjusted odds ratios (ORs) for intra-class polypharmacy 
 

 

No Intra-class 

polypharmacy 

N(%) 

Intra-class 

polypharmacy 

N(%) 

p-

valuea 
ORs (95%CI) 

p-

valueb 
AORs (95%CI) 

p-

valuec 

Total 2,159 (71%) 893 (29%)      

Age (years)   0.016     

>=60 393 (18.2%) 139 (15.57%)  Ref. Ref. Ref. Ref. 

18-39 843 (39.05%) 317 (35.5%)  1.06 (0.84-1.34) 0.606 1.21 (0.95-1.55) 0.125 

40-49 518 (23.99%) 239 (26.76%)  1.3 (1.02-1.67) 0.035 1.32 (1.02-1.71) 0.034 

50-59 405 (18.76%) 198 (22.17%)  1.38 (1.07-1.79) 0.014 1.26 (0.97-1.64) 0.088 

Sex   0.029     

Men 1,017 (47.11%) 382 (42.78%)  0.84 (0.72-0.98) 0.029 0.99 (0.83-1.18) 0.934 

Women 1,142 (52.89%) 511 (57.22%)  Ref. Ref. Ref. Ref. 

Diagnosis   <0.001     

Anxiety 347 (16.07%) 167 (18.7%)  0.82 (0.66-1.02) 0.073 0.87 (0.69-1.09) 0.219 

Dementia 56 (2.59%) 10 (1.12%)  0.3 (0.15-0.6) 0.001 0.32 (0.16-0.64) 0.001 

Depression 715 (33.12%) 421 (47.14%)  Ref. Ref. Ref. Ref. 

Intellectual 

Disability 
113 (5.23%) 9 (1.01%)  0.14 (0.07-0.27) <0.001 0.13 (0.07-0.27) <0.001 

Mood Disorders 114 (5.28%) 33 (3.7%)  0.49 (0.33-0.74) 0.001 0.45 (0.3-0.68) <0.001 

Obsessive 

Compulsive 
40 (1.85%) 26 (2.91%)  1.1 (0.66-1.84) 0.703 1.02 (0.61-1.7) 0.948 

Other Nervous 

Diseases 
64 (2.96%) 20 (2.24%)  0.53 (0.32-0.89) 0.016 0.89 (0.51-1.55) 0.670 

Schizophrenia 669 (30.99%) 188 (21.05%)  0.48 (0.39-0.58) <0.001 0.46 (0.37-0.57) <0.001 

Substance Use 41 (1.9%) 19 (2.13%)  0.79 (0.45-1.37) 0.399 0.72 (0.41-1.28) 0.267 

Hospital   <0.001     

Hospital 1 29 (1.34%) 5 (0.56%)  0.39 (0.15-1.01) 0.052 0.33 (0.12-0.87) 0.024 

Hospital 2 58 (2.69%) 8 (0.9%)  0.31 (0.15-0.65) 0.002 0.25 (0.12-0.53) <0.001 

Hospital 3 81 (3.75%) 15 (1.68%)  0.42 (0.24-0.73) 0.002 0.36 (0.2-0.64) 0.001 

Hospital 4 1,938 (89.76%) 860 (96.3%)  Ref. Ref. Ref. Ref. 

Hospital 5 53 (2.45%) 5 (0.56%)  0.21 (0.08-0.53) 0.001 0.2 (0.08-0.5) 0.001 

 
a: Based on chi2 to examine the association between each explanatory variable and intra-class polypharmacy. b: Based 
on separate logistic regressions to examine the unadjusted relationships between each explanatory variable and intra-
class polypharmacy. c: Based on multivariable logistic regression to examine the adjusted relationship between each 
explanatory variable and intra-class polypharmacy. 
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disorders (AOR: 0.42; p<0.001), and intellectual 
disability (AOR: 0.60; p=0.012) were less likely to 
engage in any psychotropic polypharmacy use than 
those with depression. Nevertheless, there was no 
statistical difference in any psychotropic 
polypharmacy use between the patients with 
depression and those with schizophrenia, 
dementia, obsessive compulsive disorders, or 
substance use. 
 
Intra-class psychotropic polypharmacy 

Among the patients in our sample, 29% had 
intra-class psychotropic polypharmacy use. Table 
III shows the study sample according to intra-class 
psychotropic polypharmacy use. The bivariate 
analysis shows that intra-class psychotropic 
polypharmacy use was associated with age, sex, 
diagnosis, and hospital setting. Intra-class 
polypharmacy prescriptions were more prevalent 
among women than men (57.2% vs. 42.8%). 
Patients with anxiety, schizophrenia, and 
depression engaged in a significantly higher 
proportion of intra-class polypharmacy use 
(18.7%, 21.0%, 47.1%, respectively). 

Table III shows the logistic regression ORs 
and AORs with their 95% confidence intervals for 
intra-class polypharmacy use. The unadjusted 
analyses showed that younger adults (age, 40–59 
years) were more likely to have intra-class 
polypharmacy use than older adults (age, ≥60 
years). However, men were less likely to have intra-
class psychotropic polypharmacy use than women 
(OR: 0.84, p=0.029). Similarly, patients with 
dementia (OR: 0.3; p=0.001), intellectual disability 
(OR: 14; p<0.001), mood disorders (OR: 0.49; 
p=0.001), other nervous diseases (OR: 0.53; 
p=0.016), and schizophrenia (OR: 0.48, p<0.001) 
were less likely to have intra-class polypharmacy 
use than those with depression.  

The adjusted analyses showed that there 
was no significant difference in intra-class 
polypharmacy use between men and women. 
Nevertheless, patients with dementia (OR: 0.32; 
p=0.001), intellectual disability (OR: 13; p<0.001), 
mood disorders (OR: 0.45; p<0.001), and 
schizophrenia (OR: 0.46, p<0.001) were less likely 
to have intra-class polypharmacy use than those 
with depression. 

 
Interclass psychotropic polypharmacy 

Table IV shows the study sample according 
to interclass psychotropic polypharmacy use. The 
bivariate analysis showed that interclass 
polypharmacy use was associated with sex, 

diagnosis, and hospital setting. Interclass 
polypharmacy use was more prevalent among men 
than women (54.0% vs. 46.0%). Patients with 
schizophrenia and depression engaged in a 
significantly higher proportion of interclass 
polypharmacy use (37.2% and 35.3%, 
respectively). 

Table IV shows the logistic regression model 
ORs and AORs with their 95% confidence intervals 
for interclass polypharmacy use. The results were 
similar in the unadjusted and adjusted analyses. 
The adjusted analyses showed that patients with 
anxiety (AOR: 0.57; p<0.001) and other mood 
disorders (AOR: 0.56; p=0.002) were less likely to 
engage in interclass polypharmacy use than those 
with depression. However, patients with 
schizophrenia (AOR: 1.91; p<0.001) and substance 
use (AOR: 1.75; p=0.049) were more likely to 
engage in interclass polypharmacy use than those 
with depression. It must be noted that 
polypharmacy use (any use and interclass) varied 
among hospital settings; moreover, both models 
were more efficient when hospital setting was 
included.  

Our results indicate that psychotropic 
polypharmacy is routine practice in Jazan Region. 
This is consistent with previous studies found that 
psychotropic polypharmacy rates are high across 
countries despite the recommendations to avoid 
such combinations. The prevalence of 
polypharmacy in psychiatry ranges 13–90% 
(Kukreja et al., 2013; Tomasi et al., 2006; Xiang et 
al., 2016). In the present study, psychotropic 
polypharmacy was prevalent in more than half of 
the patients. Similar findings have been reported 
for Saudi Arabia by Alharbi et al. (Alharbi et al., 
2019). Psychotropic polypharmacy can have a 
deleterious impact by exposing patients to severe 
adverse events such as falls, disability, and 
mortality in geriatric patients (Moulis et al., 2015). 
Psychotropic polypharmacy is also implicated in 
impairment of cognition and mobility, and this has 
a positive correlation with the number of 
psychotropic medications used by the patient, 
irrespective of the class (Loggia et al., 2020). 

In the present study, the association 
between sex and interclass psychotropic 
polypharmacy use was statistically significant. The 
odds of interclass polypharmacy use in men was 
1.49 times higher than that in women. This finding 
is consistent with the results of to a recent study 
conducted by Alharbi et al. in Saudi Arabia, wherein 
they found that any psychotropic polypharmacy 
was   also   more   common   in   men  than in women 
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(Alharbi et al., 2019). However, no statistical 
difference was found in any and intra-class 
psychotropic polypharmacy between men and 
women. These findings indicate that different 
results can be obtained with different definitions of 
psychotropic polypharmacy. It is also possible that 
cultural and socioeconomic factors may be 
responsible for these differences, but we were 
unable to explore them in the present study. 

The negative association between 
psychiatric patients with intellectual disability and 
polypharmacy in the present study contradicts the 
findings of Vigod et al. and Tan et al., who found a 
greater likelihood of polypharmacy/interclass 
polypharmacy in psychiatric patients with 
intellectual disability (Lunsky and Modi, 2018; 

O'Dwyer et al., 2016; Tan et al., 2015; Vigod et al., 
2016). This could be due to the cautious attitude of 
physicians when prescribing to patients with 
intellectual disability. Another reason could be the 
differences in family cohesion and social support 
between Saudi Arabia and the western world. To 
the best of our knowledge, we are the first in Saudi 
Arabia to explore the association between 
intellectual disability and polypharmacy in patients 
with psychiatric illnesses.  

We are also the first in Saudi Arabia to 
determine the rate of interclass psychotropic 
polypharmacy, which was lower than that of any 
psychotropic polypharmacy. We did not investigate 
the reasons for the lower rate of interclass 
polypharmacy. However, our results indicate that 

Table IV Unadjusted and Adjusted odds ratios (ORs) for interclass polypharmacy 
 

 
No Interclass 

polypharmacy 
N(%) 

Interclass 
polypharmacy 

N(%) 

p-
valuea 

OR (95%CI) 
p-

valueb 
AOR (95%CI) 

p-
valuec 

Total 1,580 (51.8%) 1,472 (48.2%)      
Age (years)   0.092     

>=60 249 (15.76%) 283 (19.23%)  Ref. Ref. Ref. Ref. 
18-39 616 (38.99%) 544 (36.96%)  0.78 (0.63-0.95) 0.016 0.66 (0.53-0.83) 0.005 

40-49 399 (25.25%) 358 (24.32%)  0.79 (0.63-0.99) 0.037 0.71 (0.56-0.9) 0.059 
50-59 316 (20%) 287 (19.5%)  0.80 (0.63-1.01) 0.060 0.79 (0.61-1.01) 0.005 

Sex   <0.001     
Men 604 (38.23%) 795 (54.01%)  1.90 (1.64-2.19) <0.001 1.49 (1.27-1.75) <0.001 
Women 976 (61.77%) 677 (45.99%)  Ref. Ref. Ref. Ref. 

Diagnosis   <0.001     
Anxiety 350 (22.15%) 164 (11.14%)  0.56 (0.45-0.69) <0.001 0.57 (0.45-0.71) <0.001 
Dementia 27 (1.71%) 39 (2.65%)  1.71 (1.03-2.83) 0.037 1.31 (0.78-2.21) 0.308 
Depression 616 (38.99%) 520 (35.33%)  Ref. Ref. Ref. Ref. 
Intellectual 
Disability 

59 (3.73%) 63 (4.28%)  1.26 (0.87-1.84) 0.218 1.26 (0.85-1.86) 0.248 

Mood Disorders 100 (6.33%) 47 (3.19%)  0.56 (0.39-0.8) 0.002 0.56 (0.39-0.82) 0.002 
Obsessive 
Compulsive 

40 (2.53%) 26 (1.77%)  0.77 (0.46-1.28) 0.313 0.83 (0.49-1.38) 0.467 

Other Nervous 
Diseases 

57 (3.61%) 27 (1.83%)  0.56 (0.35-0.9) 0.017 0.67 (0.40-1.12) 0.129 

Schizophrenia 310 (19.62%) 547 (37.16%)  2.09 (1.74-2.51) <0.001 1.91 (1.58-2.32) <0.001 

Substance Use 21 (1.33%) 39 (2.65%)  2.2 (1.28-3.79) 0.004 1.75 (1.00-3.05) 0.049 
Hospital   <0.001     

Hospital 1 26 (1.65%) 8 (0.54%)  0.3 (0.14-0.67) 0.003 0.39 (0.17-0.88) 0.023 
Hospital 2 56 (3.54%) 10 (0.68%)  0.18 (0.09-0.35) <0.001 0.20 (0.10-0.40) <0.001 
Hospital 3 56 (3.54%) 40 (2.72%)  0.7 (0.46-1.06) 0.093 1.07 (0.68-1.67) 0.764 
Hospital 4 1,387 (87.78%) 1,411 (95.86%)  Ref. Ref. Ref. Ref. 
Hospital 5 55 (3.48%) 3 (0.2%)  0.05 (0.02-0.17) <0.001 0.05 (0.01-0.15) <0.001 

 
a: Based on chi2 to examine the association between each explanatory variable and interclass polypharmacy use. b: 
Based on separate logistic regressions to examine the unadjusted relationships between each explanatory variable and 
interclass polypharmacy c: Based on multivariable logistic regression to examine the adjusted relationship between 
each explanatory variable and interclass polypharmacy use. 
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adults with schizophrenia are more likely to have 
interclass polypharmacy than those with 
depression. Schizophrenia is a complex disease, 
and it is associated with various symptoms and 
functional limitations (Stroup et al., 2018; Zink et 
al., 2010). Typically, antipsychotics alone are not 
adequate for addressing all of the symptoms 
associated with schizophrenia. Therefore, other 
classes of psychotropic medications are prescribed 
(Stroup et al., 2018; Zink et al., 2010). In fact, Stroup 
et al. found that 70% of their patients with 
schizophrenia were prescribed ≥2 different classes 
of psychotropic medications (Stroup et al., 2018). 
Unfortunately, the safety of these combinations is 
not well studied. Additionally, we found that 
patients with substance use were more likely to 
have interclass polypharmacy than those with 
depression. Comorbid psychiatric conditions are 
common among people with substance use (Iqbal 
et al., 2019; Kelly and Daley, 2013; Ross and 
Peselow, 2012). Specifically, 45–70% of people 
with substance abuse have an additional 
psychiatric disorder (Iqbal et al., 2019; Kelly and 
Daley, 2013; Ross and Peselow, 2012). Therefore, 
treatment with multiple classes of psychotropic 
medications is common among people with 
substance use (Kelly and Daley, 2013). 

Jazan Region is the smallest region in Saudi 
Arabia with a population of 1,533,680 (General 
Authority for Health Statistics, 2016), 40% of which 
lives in rural areas (Mahfouz et al., 2015). For the 
present study, we included all attendees of 
psychiatric outpatient clinics in five hospitals (one 
tertiary hospital, three general hospitals, one 
specialty hospital). As of 2017, there are 25 
hospitals in Jazan Region, of which only two are 
private (General Authority for Health Statistics, 
2017). All psychiatric outpatient clinics of Jazan 
Region are within the governmental hospitals 
(General Authority for Health Statistics, 2017). The 
selected hospitals are across the region and we 
included the only psychiatric hospital in the region. 
Therefore, we believe that our results are 
generalizable to adults with behavioral/mental 
illness diagnoses who seek mental health 
treatment in Jazan Region. 

 
Strengths and limitations 

To the best of our knowledge, this is the first 
study to determine the pattern of psychotropic use 
and psychotropic polypharmacy in Jazan Region. 
Furthermore, our sample comprised adults from 
different hospitals and various regions within 
Jazan. Additionally, our results can be used as the 

baseline trend for future studies conducted in Jazan 
Region. Nevertheless, this study also has several 
limitations. For example, we used both electronic 
health data and written prescriptions, which 
entails the risk of information bias (missing data 
and incomplete registries). Moreover, we were not 
able to control for socioeconomic and contextual 
factors, and other medical conditions that may 
affect the prescribing pattern of psychotropic 
medications. We also could not collect data on 
other, previous, or concurrent psychotropic 
medication use that were not present in the 
prescription at the time of data collection. 
Furthermore, we did not identify harmful 
polypharmacy use or use that is inconsistent with 
the guidelines. Finally, we did not measure disease 
severity, which may affect the pattern of 
psychotropic polypharmacy use. 

 

CONCLUSION 
Adults with behavioral/mental illnesses in 

Jazan Region of Saudi Arabia have high rates of 
antidepressants and antipsychotics use. 
Psychotropic polypharmacy use is also common in 
Jazan Region. The lower interclass polypharmacy 
use in our study may reflect positive prescribing 
behavior of physicians towards psychiatric 
patients. Investigating whether psychotropic 
polypharmacy use is consistent with clinical 
guidelines is the need of the hour. Additionally, 
further research is needed to determine other 
clinical and social factors associated with 
psychotropic polypharmacy use. 
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