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ABSTRACT 

Treatment-emergent sexual dysfunction is a frequent adverse effect of many psychotropic drugs. We have analyzed the 
prescribing trends and the likelihood of psychotropic-associated sexual dysfunction in outpatients with depression or 
other psychotic disorders treated by psychiatrists. A retrospective prescription audit was conducted at the Psychiatric 
Hospital, the only psychiatric facility in Bahrain that offers both inpatient and outpatient services. Psychotropic associ-
ated sexual dysfunction was graded as negligible (0), moderate (2+), moderately severe (3+) and uncertain (U) for anti-
depressants, and for antipsychotics as no effect (0), very low (1+), moderate (2+), moderately severe (3+) and uncertain 
(U) effect. As antidepressant monotherapy, a significant trend towards prescribing selective serotonin reuptake inhibi-
tors (SSRIs; 3+) and selective norepinephrine reuptake inhibitors (SNRIs; 3+) in females, and tricyclic antidepressants 
(TCAs; 2+) in males was apparent. Atypical antidepressant mirtazapine (0) monotherapy was rarely prescribed. Mirta-
zapine with SSRIs or SNRI was the most often prescribed combinations followed by TCAs with other antidepressants. 
Risperidone (0 to 3+), an atypical antipsychotic, was the most popular antipsychotic prescribed to augment antidepres-
sants; there was no gender-based difference. Clozapine (0) and olanzapine (1+) were rarely prescribed to augment anti-
depressant therapy. In Bahrain, the psychotropic prescribing trends suggest that there is a need to optimize drug therapy 
to achieve the therapeutic goal with minimal adverse impact on sexual function. 
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1. Introduction 

Sexual dysfunction is a common symptom of depression 
and its prevalence approaches 70% in untreated depres-
sion [1]. Treatment—emergent sexual dysfunction is a 
frequent adverse effect of many antidepressants such as 
tricyclics (TCAs), selective serotonin reuptake inhibitors 
(SSRIs), selective norepinephrine reuptake inhibitors 
(SNRIs) and monoamine oxidase inhibitors (MAOIs) 
[1,2]. Sexual dysfunction is also common in patients with 
schizophrenia [3,4]. Antipsychotic drugs in general and 
typical antipsychotics in particular indicated for treating 
a range of psychiatric disorders are well known to pro-
duce sexual dysfunction [5-7]; elevation of plasma pro- 
lactin levels resulting from D2

 receptor blockade has been 
implicated [6-9]. In both men and women, prolactin- 
related disruption of the hypothalamic-pituitary-gonadal 
axis can lead to decreased libido and impaired sexual 
function [10]. Elevated prolactin levels can impair the 
sexual function by decreasing testosterone in male [6] or  

estradiol in female [7]. Erectile dysfunction and associ-
ated sexual dysfunctions (delayed ejaculation, anorgas-
mia, and decreased libido) secondary to antidepressant 
therapy may occur in up to 90% of men [11]. Although 
men experience a greater incidence of antidepressant- 
associated sexual dysfunction, women experience severe 
sexual dysfunction [12,13]. Whereas the incidence of 
antipsychotic-associated sexual dysfunction has been 
reported to be greater in men than in women, the severity 
of and tolerance to sexual dysfunction were worse in men 
than in women regardless of antipsychotics studied [13]. 

Treatment-emergent sexual dysfunction is a frequent 
adverse effect of many psychotropic drugs that may af-
fect the patient’s quality of life and may compromise 
treatment compliance. It is therefore important to pre-
scribe psychotropic drugs with least adverse impact on 
sexual function. In this outpatient prescription-based 
study, we have analyzed the prescribing trends and the 
likelihood of psychotropic-associated sexual dysfunc-
tions in patients with depression or other psychiatric dis-
orders. *Corresponding author. 
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2. Materials and Methods 

2.1. Setting 

The Kingdom of Bahrain, population 1,100,000, is a 
group of small islands located in the Arabian Gulf. A 
Directorate of Health Centres, has a network of 21 pri-
mary-care health centres which provide free curative and 
preventive care services to both citizens and expatriates, 
including dispensing of essential drugs. Any patient re-
quiring special investigations or specialist consultation or 
admission is referred to Salmaniya Medical Complex, a 
secondary-tertiary care facility. There is a Psychiatric 
Hospital, five Maternity Hospitals, and one Geriatric 
Hospital under the Ministry of Health. There are several 
private hospitals as well. 

This prescription-based study was carried out at the 
psychiatric hospital, the only psychiatric facility that of-
fers comprehensive services in Bahrain. This public hos-
pital with 201 beds also provides the exclusive facility 
for substance abuse rehabilitation. 

2.2. Data Source and Collection 

All prescriptions issued by psychiatrists and dispensed 
for outpatients during September 2007 were collected. In 
order to ensure that dose-titration has been achieved and 
prescription duplication is avoided, prescriptions with a 
refill period of minimum six weeks were included. 

2.3. Drugs 

Antidepressants included on the psychiatric hospital es-
sential drug list at the time of data collection were: TCAs 
(amitriptyline, clomipramine, doxepin, imipramine, map- 
rotiline and trimipramine); SSRIs (escitalopram, fluoxet-
ine, fluvoxamine, paroxetine); SNRI (venlafaxine), aty- 
pical antidepressants (mirtazapine, tianeptine); and mono- 
amine oxidase inhibitor [MAOI] (tranylcypromine). An-
tipsychotics listed were typical antipsychotics with high 
potency (haloperidol, trifluoperazine), moderate potency 
(zuclopenthixol), and low potency (chlorpromazine, thi-
oridazine and sulpiride). Atypical antipsychotics in-
cluded clozapine, olanzapine and risperidone. 

2.4. Operational Definitions 

Antidepressant associated sexual dysfunction was graded 
based on evidence-based criteria [2] as negligible (0), 
moderate (2+), moderately severe (3+) and uncertain (U) 
adverse effect. Grade (0) category includes mirtazapine; 
grade (2+) include amitriptyline, doxepin, imipramine 
and maprotiline; grade (3+) include clomipramine, esci-
talopram, fluoxetine, fluvoxamine, paroxetine and venla- 
faxine; and uncertain grade (U) that includes tianeptine. 
In this study, we used the degree of antipsychotic-in- 

duced hyperprolactinaemia as an indirect indicator for 
sexual function impairment severity [6,14,15]. According 
to evidence-based criteria [16] antipsychotics effect on 
prolactin level was categorized as follows: no effect (0) 
for clozapine, very low (1+) for olanzapine, a dose-de- 
pendent no effect-to-moderately severe effect (0 to 3+) 
for risperidone, moderate (2+) for high potency (halop-
eridol, trifluoperazine), moderate potency (zuclopen-
thixol), and low potency (chlorpromazine, thioridazine) 
antipsychotics, and uncertain grade (insufficient data) for 
sulpiride. 

2.5. Statistical Analysis 

Data were analyzed using statistical package for the so-
cial sciences (SPSS/PC+, version 15). Chi-square (2) 
and Fisher’s exact tests, if appropriate, were used to test 
differences between proportions and two-tailed t-test was 
used for continuous variables. A p-value of <0.05 was 
considered statistically significant. 

3. Results 

Patient characteristics and pattern of antidepressant ther-
apy prescribed are shown (Table 1). Among 1089 pre-
scriptions included in this study, 679 (62.4%) were for 
male and 410 (37.6%) were for female patients. The 
proportion of antidepressant as monotherapy, two-drug 
combinations, and augmented with antipsychotics were  
 

Table 1. Patient characteristics and drug therapy used. 

Therapy Male Female Total 

Antidepressant  
monotherapy 

n = 539 n = 276 n = 815 

Mean age ± SD (yr) 38.6 ± 13.1 45.1 ± 12.9 40.8 ± 13.3

Median 37.0 45.0 40.0 

Range 17 - 88 17 - 91 17 - 91 

Antidepressant  
combination  
(two-drug) therapy  

n = 19 n = 30 n = 49 

Mean age ± SD (yr) 38.2 ± 10.5 49.5 ± 13.6 45.1 ± 13.6

Median 34.0 50.0 44.0 

Range 24 - 57 23 - 80 23 - 80 

Antidepressant +  
antipsychotic  
combination therapy 

n = 121 n = 104 n = 225 

Mean age ± SD (Yr) 41.7 ± 15.0 46.8 ± 14.1 44.1 ± 14.8

Range 41.0 45.0 44.0 

Median 17 - 77 17 - 101 17 - 101 

Total number  
of patients (%) 

679 (62.4) 410 (37.6) 1089 
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74.8%, 4.5% and 20.7%, respectively. The mean age of 
patients treated with various antidepressant therapies are 
shown (Table 1). 

As antidepressant monotherapy, there was a significant 
trend in prescribing SSRIs and SNRI to females more 
than to males (77.6% vs 30.6%, p < 0.0001) and tri-
cyclics to males more than females (59.2% vs 14.8%; p < 
0.0001) (Table 2). Despite a propensity to cause signifi-
cantly less sexual dysfunction, mitrazapine was less often 
prescribed (males 8.3% and females 6.5%). 

Prescribing mitrazapine with SSRIs or SNRI was the 
most common two-antidepressant drug combinations in 
male and female patients (47.5 vs 56.6%, p = 0.568, Ta-
ble 2), followed by tricyclics along with TCAs or with 
SSRIs, and with SNRI (42.2% for males and 26.6% for 
females; p = 0.351, Table 2). 

Patterns of antidepressants augmentation strategy with 
antipsychotics are presented (Table 3). Antidepressants 
were augmented with atypical and typical antipsychotics 
at a rate of 59.1% and 40.9%, respectively. Risperidone 
was the most popular antipsychotic used to augment an-
tidepressant response, that accounted for 72.9% of all 
atypical antipsychotics and 43.1% of overall antipsy-
chotics prescribed. Atypical antipsychotics such as clo- 
zapine and olanzapine were less often prescribed to 
augment antidepressant therapy (13.3% for males vs. 
19.3% for females; p = 0.274). 

4. Discussion 

The trend to prescribe SSRIs or SNRIs as monotherapy 
in females (which are known to produce a moderately 
severe sexual dysfunction) in contrast to TCA mono-
therapy in males (which are known to produce moderate 
sexual dysfunction) was apparent (p < 0.0001, Table 2). 
Perhaps, this trend may be due to the perception of the 
prescriber that the risk for sexual dysfunction is signifi-
cantly less for women than men. A further data analysis 
(data not shown) demonstrated that prescribing TCA 
monotherapy, notably amitriptyline and doxepin, ac-
counted for 59.0% of overall prescribed TCAs. These 
TCAs were prescribed to male patients who were prison 
inmates or for those in police custody who required psy-
chiatric intervention (26.9%), and to outpatients at Drug 
and Alcohol Rehabilitation unit (73.1%). It is likely that 
overt prescription of TCAs to male patients may be re-
lated to doctors prescribing behavior, patient characteris-
tics and cost considerations. The therapeutic reasoning 
for prescribing amitriptyline and doxepin to inmates may 
be to relieve agitation and anxiety because these drugs 
have an additional sedative property. 

This study also revealed that mirtazapine and tian-
eptine, as monotherapy, were less often prescribed to 
both males and females. Mirtazapine, produces benign 

Table 2. Gender-based prescribing pattern of antidepres-
sants and degree of sexual dysfunction expected: a com-
parison of monotherapy versus two drug combination the- 
rapy. 

Gender 

Male Female Antidepressants†

Number % Number % 

p-Value

Monotherpay      

(0) 45 8.3 18 6.5 NS 

(2+) 319 59.2 41 14.8 <0.0001

(3+) 165 30.6 214 77.6 <0.0001

(U) 10 1.9 3 1.1 NS 

Total 539 100.0 276 100.0  

Two drug combination therapy 

(0) + (2+) 2 10.5 - -  

(0) + (3+) 9 47.5 17 56.6 NS 

(2+) + (2+) - - 1 3.3 - 

(2+) + (3+) 8 42.2 7 23.3 NS 

(3+) + (3+) - - 5 16.7 - 

Total 19 100.1 30 99.9  

†Antidepressants with expected degree of sexual dysfunction; (0), (2+), (3+) 
and (U) represent antidepressants with negligible, moderate, moderately 
severe, and uncertain negative effects on sexual function, respectively; (0) 
includes mirtazapine; (2+) includes amitriptyline, doxepin, imipramine and 
maprotiline; (3+) includes clomipramine (TCA), escitalopram, fluoxetine, 
fluvoxamine, paroxetine (SSRIs) and venlafaxine (SNRI); (U) includes 
tianeptine. 

 
sexual dysfunction as a side effect [12,17,18], has the 
potential to reverse SSRI-induced sexual dysfunctions 
[17,19-23] without compromising therapeutic response to 
other antidepressants [22] and can improve baseline per-
formance in certain subjects [19,20]. Tianeptine is at 
least as effective as SSRIs, with further advantage of 
better patient acceptability [24]. Treatment with tian-
eptine was reported to be associated with a lower inci-
dence of sexual dysfunction than with TCAs or with 
SSRIs [25,26], and is effective in men with depression 
and erectile dysfunction [27]. As antidepressant mono-
therapy, mirtazapine and tianeptine were rarely pre-
scribed despite the tendency to cause significantly less 
sexual dysfunction than other antidepressants. However, 
mirtazapine can produce significant weight gain as an 
adverse effect. 

Combination therapy with different classes of antide-
pressants has become a preferred approach [28], used 
successfully in the treatment of refractory depression 
[29]. However, such strategy may result in more adverse 
eactions due to drug interactions [29,30]. It may also r   
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Table 3. Pattern of antidepressant augmentation strategies with antipsychotic and their potential for sexual dysfunction ac-
cording to gender. 

Gender 

Male Female Antidepressants† Antipsychotics‡ 

Number % Number % 

p-Value 

(0) (0)a - - - - - 

(2+) (0)a - - 1 (1.0) - 

(3+) (0)a 3 (2.5) - - - 

(0) (1+)b 3 (2.5) 4 (3.8) NS 

(2+) (1+)b 3 (2.5) 1 (1.0) NS 

(3+) (1+)b 7 (5.8) 13 (12.5) NS 

(U) (1+)b - - 1 (1.0) - 

(0) (0 to 3+)c 4 (3.3) 2 (1.9) NS 

(2+) (0 to 3+)c 3 (2.5) 6 (5.7) NS 

(3+) (0 to 3+)c 43 (35.5) 35 (33.6) NS 

(U) (0 to 3+)c 2 (1.7) 2 (1.9) NS 

(0) (2+)d 7 (5.8) 2 (1.9) NS 

(2+) (2+)d 16 (13.2) 5 (4.8) 0.0373 

(3+) (2+)d 13 (10.7) 25 (24.0) 0.0122 

(U) (2+)d 2 (1.7) - - - 

(0) (U)e 1 (0.8) 1 (1.0) NS 

(2+) (U)e 10 (8.3) 3 (2.9) NS 

(3+) (U)e 4 (3.3) 3 (2.9) NS 

Total 121 (100) 104 (100)  

†Antidepressants with expected degree of sexual dysfunction; (0), (2+), (3+) and (U) represent antidepressants with negligible, moderate, moderately severe, 
and uncertain degree of sexual dysfunction, respectively; (0) includes mirtazapine; (2+) includes amitriptyline, doxepin, imipramine and maprotiline; (3+) 
includes clomipramine (TCA), escitalopram, fluoxetine, fluvoxamine, paroxetine (SSRIs) and venlafaxine (SNRI); (U) includes tianeptine; ‡antipsychotics with 
expected levels of prolactin released; (0)a, (1+)b, (0 to 3+)c, (2+)d and (U)e represent antipsychotics with no effect, very low, no effect-to-moderately severe, 
moderate and uncertain effects on elevation of prolactin levels, respectively; a = clozapine; b = olanzapine; c = risperidone; d = typical antipsychotic with high 
potency (haloperidol and trifluoperazine), moderate potency (zuclopenthixol), and low potency (chlorpromazine and thioridazine); e = sulpiride. 

 
escalate the cost of therapy and result in unclear dosing 
strategies [31]. A combination of mirtazapine with vari-
ous SSRIs or SNRI (venlafaxine) was the most often 
prescribed antidepressant two-drug therapy (Table 2). 
The lack of statistical difference between genders may be 
attributed to the small sample size of two antidepressant 
drug combinations in this study. 

Mirtazapine as an add-on therapy to augment SSRIs or 
SNRI has gained popularity [28] since it seems to im-
prove core depressive symptoms, reduce anxiety and 
ameliorate sleep disorders [32]. There is evidence that 
combination of antidepressants such as SSRIs or SNRI 
with mirtazapine that possess a negligible to low level of 
adverse effect on sexual function, may alleviate, and 
perhaps reverse SSRI- and SNRI-induced sexual dys-

function [17,19-23]. Combinations such as TCA with 
another TCA or with SSRI or SNRI, and SNRI with 
SSRI accounted for 42.9% of overall two-drug antide-
pressant therapy (Table 2). Co-prescription of antide-
pressants having a moderate adverse effect on sexual 
function (TCA) with others having moderate to severe 
impact (SSRIs and SNRI) should be weighed carefully 
since such a therapeutic strategy can aggravate sexual 
problems. 

The rationale for antidepressant augmentation strategy 
is to accelerate antidepressant response, to treat refrac-
tory depression, to increase the remission rate, and to 
avoid adverse effects of index antidepressant [28]. 
Available data suggest that atypical antipsychotics may 
be useful for augmentation particularly in non-psychotic 
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major depressive disorders and treatment-resistant de- 
pression [33]. However, antipsychotic associated sexual 
dysfunction and the potential negative impact on quality 
of life and patient compliance to drug therapy need to be 
weighed [34,35]. In this study, antidepressant therapy 
was augmented with atypical and typical antipsychotics 
at a rate of 59.1% and 40.9%, respectively. Risperidone 
comprised 43.1% of all antipsychotics prescribed to both 
male and female patients (Table 3). Based on our data, it 
is apparent that antidepressant augmentation strategy 
with an antipsychotic needs further evaluation: 1) a lack 
of gender-based difference with respect to prescribing 
risperidone as an augmenting agent (43.0% for male vs 
43.1% for female; p = 1.000, Table 3) which causes 
greater elevation in prolactin level than with typical an- 
tipsychotics per se [7,36]; 2) infrequent prescribing of 
clozapine and olanzapine which rarely elevate prolactin 
levels or produce sexual dysfunction [7,15,37,38]. The 
reluctance to prescribe clozapine can be due to the need 
for haematological monitoring of patients [39]. Addi- 
tionally, only consultants in public psychiatric hospital in 
Bahrain were authorized to prescribe clozapine at the 
time of data collection for this study. However, less fre- 
quent use of olanzapine appears to be associated with its 
metabolic adverse effects and weight gain [38,40], al- 
though olanzapine has been reported to be somewhat 
more efficacious than other atypical antipsychotics [40]; 

3) risperidone which produces at least as much sexual 
dysfunction as typical antipsychotics [15] was exten- 
sively prescribed to augment SSRIs, SNRI and TCA 
(clomipramine), known to have moderately severe sexual 
dysfunction potential (Table 3); and 4) the mean daily 
dose in mg ± SD of risperidone (3.4 ± 2.0 for males vs 
2.6 ± 1.3 for females; p = 0.0109; data not shown) was 
significantly larger than the recommended dose (0.5 mg - 
2.0 mg/day) [41,42], despite the fact that hyperprolacti- 
nemia induced by risperidone is dose-dependent [16]. 

It should be emphasized that choice of any drug is 
usually made based primarily on expected effect of the 
drug as well as its side effects. This is because symptoms 
of psychotropic-associated sexual dysfunction, for in- 
stance, may affect the patient’s quality of life and may 
compromise compliance with treatment as well. We 
therefore suggest, in addition to mirtazapine and tian-
eptine, newer antidepressants and antipsychotics with 
proven efficacy, safety and with negligible adverse effect 
on sexual function should be added to the essential drugs 
list to expand the therapeutic options for improving core 
depressive symptoms, without concerns about compro- 
mising the quality of life as a result of sexual dysfunc- 
tion. 

Different strategies have been proposed for the treat- 
ment of psychotropic-induced sexual dysfunction. For 
example, alternative psychotropic without significant 

sexual adverse effects, can be substituted. Other ap- 
proaches involve drug holidays or adjunctive therapy 
with phosphodiesterase-5 inhibitors [17]. Recent reports 
have confirmed that sildenafil is effective in the mana- 
gement of antipsychotic-induced sexual dysfunction in 
men [35,43], and in women [44]. Perhaps the effective- 
ness of sildenafil in managing antidepressant (SSRI)— 
induced sexual dysfunction, either in male or in female, 
is less convincing [45-47]. The lack of robust, placebo 
controlled studies limit our ability to draw firm conclu- 
sion on the efficacy of such intervention. Moreover, it is 
unclear as to the adverse effects of antidepressant aug- 
mentation with antipsychotic on sexual functions, and 
whether sildenafil is beneficial in ameliorating such ad- 
verse effects. Adjunctive therapy with atypical antipsy- 
chotic, such as aripiprazole, did not adversely affect sex- 
ual functioning [48]. There is considerable evidence that 
bupropion can be usefully combined with SSRIs to ame- 
liorate SSRI-induced sexual dysfunction [49]. Further 
studies on the effects of antidepressants and antipsy- 
chotic drugs on sexual function are needed. 

4.1. Conclusion 

The prescribing of psychotropics by psychiatrists in 
Bahrain needs further attention to optimize achieving the 
therapeutic goal with minimal adverse impact on sexual 
function. 

4.2. Limitations of the Study 

Since the psychiatric diagnosis is not stated in prescrip-
tions, the therapeutic rationale for psychotropic drugs 
prescribed is uncertain. Moreover, factors that determine 
the antidepressant selection such as history of previous 
treatment response, drug safety in overdose, overall ad-
verse effect profiles, comorbid conditions and non-psy- 
chotropic medications used, and patient preference if any, 
are unknown. Therefore the observations of this study 
need to be interpreted with caution.  

4.3. Strength of the Study 

The prescription audit approach provides an unbiased 
insight about the prescribers’ actual practicing behavior 
with respect to iatrogenic sexual dysfunction due to psy-
chotropic medications in psychiatric practice. 
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