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Comparison of Psychotropic Medication Usage in Surgical and Non-Surgical In-Patients: A Prospective Cross-Sectional Study
ABSTRACT
Background: Outside their classical use in psychiatric settings, psychotropic drugs have important indications in non-psychiatric settings, including the management of acute postoperative pain, situational preoperative anxiety, perioperative insomnia, neuropathies, postoperative delirium, and hyperemesis. The increasing clinical use of psychotropic drugs, sometimes off-label, for the treatment of different conditions in both surgical and medical wards highlights the need for close clinical monitoring of unjustified use, drug-drug interactions (DDIs), and adverse drug reactions (ADRs).
Objectives: The objective of the present study was to assess and compare patterns of psychotropic drug prescribing, co-existing drug-related problems (DRPs), including clinically significant DDIs, and documented ADRs among adult patients admitted to surgical and medical wards in a tertiary teaching hospital.
Methods: A prospective, cross-sectional, descriptive observational study was conducted over six months, from 1 October 2025 to 31 March 2026, at S.S. Institute of Medical Sciences and Research Centre (SSIMS & RC), Davanagere, Karnataka, India. Using consecutive sampling, 110 consecutive patients of both sexes, aged 18 years or older, who were admitted to medical (n = 27) or surgical (n = 83) wards and received at least one psychotropic drug for an established non-psychiatric indication were included. Patients' sociodemographic data, clinical diagnoses, and prescribed medications were recorded in a structured proforma. Identified DRPs were classified using the Hepler-Strand classification. Potential DDIs were identified and validated using Lexicomp Online and Medscape Reference, and their severity was assessed using both databases. ADR causality and the probable relationship with the suspected drug were assessed using the Naranjo Probability Scale. Chi-square or Fisher's exact tests, as appropriate, were performed in SPSS version 28.0 to compare the surgical and medical groups.
Results: Among the 110 inpatients, 73 (66.4%) were male and 37 (33.6%) were female; 51.9% were aged 31-56 years. Psychotropic drug use was higher in surgical wards (75.5%, n = 83) than in general medicine wards (24.5%, n = 27). Of 153 psychotropic drug orders, alprazolam was the most frequently prescribed (44.5%, n = 68), followed by pregabalin (22.3%, n = 34) and nortriptyline (19.6%, n = 30). Overall, 74 patients (67.3%) received psychotropic monotherapy and 36 (32.7%) received combination therapy. Among the 52 patients with documented comorbidities, hypertension was the most common (48.1%, n = 25). A total of 126 potential DDI events were identified, of which 96 (76.2%) were classified as major, mainly involving combinations associated with central nervous system depression. The most frequent pairs included alprazolam with tramadol (n = 34) and pregabalin with tramadol (n = 20). Six ADRs were documented: excessive sedation associated with alprazolam (n = 3), dizziness associated with pregabalin (n = 1), and anticholinergic effects of nortriptyline, comprising dry mouth (xerostomia; n = 1) and constipation (n = 1). Causality was classified as probable in 50.0% and possible in 50.0% of ADRs.
Conclusion: Psychotropic drugs were commonly used in non-psychiatric inpatient care, with short-acting benzodiazepines used more frequently in surgical wards for perioperative anxiety and sedation, whereas neuromodulating drugs were used in medical wards for neuropathic pain. The high frequency of potentially major DDIs and the documented ADRs indicates the need for department-specific rational-prescribing guidance, standardised medication reconciliation, and direct ward-based involvement of clinical pharmacists.
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1. INTRODUCTION
A psychotropic drug is a chemical substance that crosses the blood-brain barrier (BBB) and whose primary pharmacological action occurs on the central nervous system (CNS), altering specific neurotransmitters as well as perception, mood, consciousness, cognition, and behaviour (Finnerup et al., 2015; Inouye et al., 2014). Historically classified into antidepressants, benzodiazepines, anticonvulsants (neuromodulators), and antipsychotics, these drugs are now used well beyond psychiatric wards and are common in non-psychiatric inpatient hospital settings (Finnerup et al., 2015; Lucca et al., 2019; Brunero et al., 2016; Salzman, 1981; Inouye et al., 2014). Psychotropic prescribing by physicians and surgeons is increasingly incorporated into multimodal approaches for several somatic and perioperative indications (Finnerup et al., 2015; Gan et al., 2020). In non-psychiatric practice, the rationale for psychotropic use is based on specific neuropharmacological actions. For example, tricyclic antidepressants (TCAs) modulate descending inhibitory serotonergic and noradrenergic pathways in the spinal dorsal horn that are involved in nociception (Finnerup et al., 2015; Sansone & Sansone, 2009). Alpha-2-delta ligands (anticonvulsants) modulate presynaptic voltage-gated calcium channels, reducing excitatory neurotransmitter release and thereby relieving neuropathic pain and hyperalgesia (Finnerup et al., 2015). Benzodiazepines, which potentiate GABA-A receptor transmission, are rapid-acting anxiolytics, sedatives, and skeletal muscle relaxants (American Geriatrics Society Beers Criteria Update Expert Panel, 2023; Gan et al., 2020; Sateia et al., 2017). Subpsychiatric doses of alpha-2-delta ligands, dopamine-receptor antagonists, and atypical antipsychotics may also be used for refractory postoperative nausea, emesis, and acute hyperactive delirium (Gan et al., 2020; Inouye et al., 2014). In anaesthesia and surgery, particularly during perioperative care, benzodiazepines are frequently used as rapidly acting anxiolytics and sedatives and may form part of multidrug regimens intended to reduce preoperative anxiety, facilitate anaesthesia, or manage acute insomnia (Gan et al., 2020; Sateia et al., 2017). In medical and surgical wards, alprazolam, lorazepam, and clonazepam have been used for their skeletal muscle-relaxant and hypnotic effects (American Geriatrics Society Beers Criteria Update Expert Panel, 2023; Sateia et al., 2017). Unmonitored or unreconciled prescribing may increase the risk of cumulative medication toxicity, prolonged postoperative sedation, respiratory depression, motor incoordination, falls, and paradoxical reactions, particularly among older, frail, or acutely ill patients (Juurlink et al., 2003; Sateia et al., 2017; U.S. Food and Drug Administration, 2016). Similarly, traditional TCAs such as nortriptyline and amitriptyline remain treatment options for chronic pain conditions, including post-herpetic neuralgia, diabetic peripheral neuropathy, and painful musculoskeletal disorders (Finnerup et al., 2015; Sansone & Sansone, 2009; Taylor et al., 2021). TCAs also have substantial anticholinergic, antihistaminic, and alpha-1-adrenergic blocking effects, which may be associated with dry mouth (xerostomia), constipation, urinary retention or hesitancy, blurred vision, and cardiac conduction disturbances (Sansone & Sansone, 2009; Taylor et al., 2021; Vieweg, 2003). These secondary pharmacological effects may complicate acute drug therapy when TCAs are combined with medical and surgical regimens (Roden, 2004; Taylor et al., 2021). Studies of psychotropic use in medical and surgical settings generally indicate that these drugs are often initiated and prescribed by non-psychiatric physicians, with limited routine psychiatric evaluation or medication review (Lucca et al., 2019; Radley et al., 2006). Consequently, drug-related problems (DRPs), particularly drug-drug interactions (DDIs), are an important concern in hospital practice (Sinclair et al., 2010; Juurlink et al., 2003; Magro et al., 2012). A DDI occurs when the co-administration or prior administration of one medication produces a clinically relevant alteration in the response to or toxicity of another medication (Juurlink et al., 2003; Magro et al., 2012). A substantial proportion of DDIs in hospitalised patients may be major or moderate and may contribute to preventable adverse drug reactions (ADRs), defined as undesirable and harmful responses associated with drugs used at normal therapeutic doses (Classen et al., 1997; Juurlink et al., 2003; Lazarou et al., 1998; Moore et al., 1998; Naranjo et al., 1981; World Health Organization, 1969). Patients with multiple comorbidities, polypharmacy, age-related physiological changes, compromised organ function, and chronic disease may be at increased risk (Davies et al., 2020; Juurlink et al., 2003). Surgical events may further alter blood-brain barrier permeability, hepatic blood flow, plasma protein binding, fluid balance, and renal elimination, while stress may increase catabolic activity (American Society of Anesthesiologists, 2012; Naseralallah et al., 2025a). Perioperative care may also require psychotropic drugs to be combined with opioid analgesics and NSAIDs as part of pain-management protocols (Chou et al., 2016; Gan et al., 2020). The Hepler-Strand model provides a structured framework for identifying, classifying, and resolving DRPs (Hepler & Strand, 1990). Hepler and Strand conceptualised pharmaceutical care as the responsible provision of drug therapy towards the achievement of definite outcomes that improve the quality of a patient's life. Their classification includes eight categories of DRPs: untreated indications, improper drug selection, subtherapeutic dosage, failure to receive medication, overdosage, ADRs, drug interactions, and drug use without a documented indication (Hepler & Strand, 1990). Recent tertiary-care studies have similarly applied drug-utilisation and DRP-focused approaches to evaluate polypharmacy, potential DDIs, and other medication-related concerns (Panyala et al., 2025; Suhail et al., 2022). Recent work in surgical and psychiatric inpatients, together with an updated systematic review of inpatient DRP classification approaches, underscores continued clinical attention to medication review, structured DRP identification, and potential DDI assessment (Christiansen et al., 2025; Dal Paz et al., 2026; Rankovic et al., 2024). Structured chart review combined with interventions has an important role in reducing DRPs, thereby reducing avoidable ADRs and improving clinical outcomes (Dalton & Byrne, 2017; Mohammed et al., 2017; Gillespie et al., 2009; Naseralallah et al., 2025b). However, prospective comparative studies characterising psychotropic use in surgical and non-surgical wards, together with concurrent medication-initiation drivers and the drug-safety profile at a tertiary referral hospital in India, remain limited. The purpose of this prospective cross-sectional study conducted at a tertiary-care teaching hospital in India was therefore to assess and compare patterns of psychotropic drug utilisation, drug-related problems (DRPs), potential DDIs, and ADRs between surgical and non-surgical wards.
2. METHODOLOGY
2.1 Study Design and Setting
A prospective, cross-sectional, descriptive observational study was designed for a duration of six months, from 1 October 2025 to 31 March 2026, and was conducted at S.S. Institute of Medical Sciences and Research Centre (SSIMS & RC), Davanagere, Karnataka, India. SSIMS & RC is a 1,000-bed tertiary teaching hospital serving rural, semi-urban, and urban populations in central Karnataka.
2.2 Ethical Approval and Patient Consent
Approval to carry out this protocol was obtained from the institutional ethical committee of SSIMS & RC vide ethical clearance protocol number: SSIMS/ IEC /2025/104- R. The anonymity of patient's records (both medical information and personal identification) as well as his clinical history maintained was under ethical framework guided by Declaration of Helsinki (revised 2013), Indian Good Clinical Practice (GCP) guidelines respectively. Participants or legally authorized representatives where incapacity stated, will give informed consent in native language (after explaining aims of the study and the fact that it is observational) after they are been briefed about the same.
2.3 Participant Selection and Sample Size
All patients studied were adults (age >= 18 years) admitted to either surgical wards (general surgery, orthopaedics, and neurosurgery) or general medicine wards and were prescribed at least one psychotropic agent (benzodiazepine, antidepressant, anticonvulsant/neuromodulator, antipsychotic, and/or sedative-hypnotic) for a documented non-psychiatric indication. Patients were enrolled using consecutive sampling over a six-month prospective observation period designed to obtain the largest possible number of eligible admissions. The sample-size target was set considering institution-wide admission numbers and existing inpatient psychotropic-prescribing rates (estimated at 15-20% across medical and surgical wards). Using Cochran's formula with an estimated prevalence of 15%, an alpha value of 1.96 (95% CI), and an alpha interval of 7%, the required minimum sample size was calculated as 100. The sample size was increased to 110 to allow for possible documentation loss, resulting in a final sample of 110 fully evaluable patients.
The exclusion criteria were: (i) patients diagnosed with a primary psychiatric illness, such as schizophrenia, bipolar affective disorder, or major depressive disorder, with psychiatric admission; (ii) patients aged less than 18 years; (iii) subjects who refused to provide written consent, were difficult to assess, or were non-cooperative; and (iv) incomplete, truncated, or missing medical records.
2.4 Data Collection and Clinical Assessment
Data were abstracted daily using a pre-tested proforma by a suitably qualified clinical pharmacist through direct review of inpatient medical case sheets, Medication Administration Records (MARs), investigation profiles, physicians' order sheets, and nursing Kardex notes. The recorded parameters included sociodemographic characteristics (age, sex, lifestyle, and lifestyle risk factors), primary and secondary clinical conditions, surgical procedures, details of each medication (generic name, pharmacological class, route of administration, dose, frequency, administration schedule, and duration of treatment), and concomitantly administered non-psychotropic medications.
Drug-related problems (DRPs) were specifically identified, followed up, and recorded according to the Hepler-Strand classification system (Hepler & Strand, 1990). Furthermore, potential drug-drug interactions (DDIs) were identified and cross-checked using established, evidence-based pharmacological databases, including Lexicomp Online (UpToDate Inc., Wolters Kluwer Health) and the Medscape Reference Drug Interaction Checker (WebMD LLC). According to the database definitions, DDIs were classified into three severity categories: Major (likely to cause life-threatening problems and require significant drug-therapy modification and/or close clinical monitoring to prevent these problems); Moderate (likely to lead to patient decompensation, exacerbation of the chronic disease state, or significant clinical changes, for which close clinical monitoring is often recommended to prevent clinical deterioration); and Minor (little or no clinical significance is expected from most interactions, and minimal or no modification of drug therapy may be required) (Juurlink et al., 2003; Magro et al., 2012).
Suspected adverse drug reactions (ADRs) occurring during hospitalisation were systematically recorded, and causality was assessed using the Naranjo Adverse Drug Reaction Probability Scale (Naranjo et al., 1981), which contains 10 questions addressing the temporal sequence, previous reports of causal relationships, dechallenge/rechallenge, the existence of alternative aetiology, and corroboration by objective evidence. The resulting scores range from -4 to +13, classifying an ADR as definite (score >= 9), probable (score 5-8), possible (score 1-4), or doubtful (score <= 0) (Naranjo et al., 1981).
2.5 Statistical Analysis
All demographic and clinical data were collected, checked, and analysed using SPSS for Windows, Version 28.0 (IBM Corp., Armonk, NY, USA). Continuous demographic variables were presented as the mean (+/- standard deviation) or range, and categorical variables as numbers and percentages (n and %). For categorical comparisons between the surgical and non-surgical groups, such as sex, age group, presence of comorbidity, and regimen type, Pearson's chi-square test or Fisher's exact test was used, as appropriate. A p value less than or equal to 0.05 was considered statistically significant, and all tests were two-tailed.
3.3 RESULTS
3.1 Baseline Demographic and Clinical Characteristics
A total of 110 adult inpatients met all inclusion criteria during the prospective study period. The inpatient cohort predominantly comprised admissions to surgical departments (75.5%, n = 83; comprising general surgery, orthopaedics, and neurosurgery) compared with non-surgical general medicine wards (24.5%, n = 27). Males accounted for nearly two-thirds of the overall cohort (66.4%, n = 73), while females represented 33.6% (n = 37); the sex distribution did not differ significantly between surgical and non-surgical wards (chi^2 = 0.038, p = 0.845). Psychotropic prescribing was most prevalent among adults aged 31-43 years (26.4%, n = 29) and 44-56 years (25.5%, n = 28), with a comparable age distribution across specialties (chi^2 = 0.776, p = 0.854).
Among the 52 subjects with documented chronic comorbid illnesses, the most common condition was chronic systemic hypertension (48.1%, N = 25/52: 16 surgical and 9 non-surgical). This was followed by type 2 diabetes mellitus (34.6%, N = 18/52: 11 surgical and 7 non-surgical), cardiovascular disease (11.5%, N = 6/52), and chronic renal or respiratory disease (5.8%, N = 3/52). A full baseline demographic and clinical description of the cohort is presented in Table 1.
Table 1: Sociodemographic and Comorbidity Profile of Inpatients Stratified by Clinical Department (N = 110)
	Baseline Parameter
	Surgical Wards
(n = 83)
	Non-Surgical Wards
(n = 27)
	Combined Sample
(N = 110)
	Overall Sample
(%)
	p-value*

	Gender: Male
	56 (67.5%)
	17 (63.0%)
	73
	66.4%
	0.845

	Gender: Female
	27 (32.5%)
	10 (37.0%)
	37
	33.6%
	

	Age Tier: 18–30 Years
	21 (25.3%)
	5 (18.5%)
	26
	23.6%
	0.854

	Age Tier: 31–43 Years
	22 (26.5%)
	7 (25.9%)
	29
	26.4%
	

	Age Tier: 44–56 Years
	21 (25.3%)
	7 (25.9%)
	28
	25.5%
	

	Age Tier: 57–80 Years
	19 (22.9%)
	8 (29.6%)
	27
	24.5%
	

	Comorbidity: Hypertension^
	16 (48.5%)
	9 (47.4%)
	25
	48.1%
	0.938

	Comorbidity: Diabetes Mellitus^
	11 (33.3%)
	7 (36.8%)
	18
	34.6%
	0.797

	Comorbidity: Cardiovascular Disease^
	4 (12.1%)
	2 (10.5%)
	6
	11.5%
	1.000

	Comorbidity: Renal / Respiratory^
	2 (6.1%)
	1 (5.3%)
	3
	5.8%
	1.000

	Total Tracked Cohort
	83 (100.0%)
	27 (100.0%)
	110
	100.0%
	—


*Chi-Square / Fisher's Exact test comparing surgical vs. non-surgical distributions; ^Comorbidity percentages are calculated from the subset of patients with documented chronic medical comorbidities (n = 52: 33 surgical, 19 non-surgical).
3.2 Psychotropic Drug Usage Patterns across Departments
A total of 153 courses of psychotropic drugs were prescribed among the 110 patients (mean = 1.39 +/- 0.49 psychotropic agents/patient). There was considerable variation in prescribing profiles across clinical specialties. In surgical wards (104 prescriptions in total), short-acting benzodiazepines were frequently prescribed, particularly alprazolam, which comprised 51.0% (53/104) of surgical psychotropic orders and 44.5% (68/153) of all hospital psychotropic orders, largely for preoperative anxiety, preoperative sedation, and situation-specific insomnia.
In contrast, anticonvulsant neuromodulators (pregabalin: 30.6%, n = 15/49; gabapentin: 4.1%, n = 2/49) and tricyclic antidepressants (nortriptyline: 18.4%, n = 9/49; amitriptyline: 2.0%, n = 1/49) represented more than half of the 49 psychotropic orders in non-surgical general medicine wards. These drugs were mainly prescribed for chronic somatic, visceral, and neuropathic pain syndromes, such as painful diabetic neuropathy and chronic radiculopathy.
The complexity of the drug regimen was also notable: 67.3% of the total subjects received psychotropic monotherapy (n = 74/110; 62.7% in surgical wards and 81.5% in non-surgical wards), compared with 32.7% who received combination psychotropic treatment (n = 36/110; 37.3% in surgical wards and 18.5% in non-surgical wards). This difference was not statistically significant (chi^2 = 3.235, p = 0.072).
Table 2 summarises the detailed breakdown of psychotropic classes, generic agents, and prescribing regimens.
Table 2: Pattern of Psychotropic Drug Classes and Monotherapy versus Combination Regimens Prescribed across Surgical and Medical Units
	Psychotropic Class & Generic Agent
	Surgical Orders
(n = 104)
	Non-Surgical Orders
(n = 49)
	Total Volume
(N = 153)
	Relative Share
(% of Orders)

	Benzodiazepine: Alprazolam
	53 (51.0%)
	15 (30.6%)
	68
	44.5%

	Benzodiazepine: Lorazepam
	4 (3.8%)
	2 (4.1%)
	6
	3.9%

	Benzodiazepine: Clonazepam
	1 (1.0%)
	4 (8.2%)
	5
	3.3%

	Anticonvulsant: Pregabalin
	19 (18.3%)
	15 (30.6%)
	34
	22.3%

	Anticonvulsant: Gabapentin
	0 (0.0%)
	2 (4.1%)
	2
	1.3%

	Antidepressant (TCA): Nortriptyline
	21 (20.2%)
	9 (18.4%)
	30
	19.6%

	Antidepressant (TCA): Amitriptyline
	3 (2.9%)
	1 (2.0%)
	4
	2.6%

	Mood Modifier: Sodium Valproate
	1 (1.0%)
	1 (2.0%)
	2
	1.3%

	Antipsychotic: Haloperidol
	1 (1.0%)
	0 (0.0%)
	1
	0.6%

	Sedative/Hypnotic: Etizolam
	1 (1.0%)
	0 (0.0%)
	1
	0.6%

	Total Component Prescriptions
	104 (100.0%)
	49 (100.0%)
	153
	100.0%

	Regimen: Monotherapy (1 drug)
	52 (62.7%)
	22 (81.5%)
	74
	67.3% (of patients)

	Regimen: Combination (>= 2 drugs)
	31 (37.3%)
	5 (18.5%)
	36
	32.7% (of patients)


TCA: Tricyclic Antidepressant. Prescribing volume share is calculated based on total individual prescription courses (N = 153). Regimen percentages are calculated relative to total cohort patients (N = 110: 83 surgical, 27 non-surgical; Chi-Square = 3.235, p = 0.072).
3.3 Concomitant Medication Profiles and Clinical Indicators
The review of co-prescribed non-psychotropic drugs provided information about inpatient clinical indications and combination therapy. Analgesic use was almost universal, occurring in 95.5% (n = 105/110) of patients. Analgesic use across the cohort was driven by standard perioperative pain-therapy regimens in surgical wards and the treatment of acute pain in medical wards. Paracetamol was the most commonly prescribed concomitant analgesic (65.5%; n = 72/110), followed by the centrally acting synthetic opioid agonist tramadol (55.5%; n = 61/110). High rates of NSAID co-prescription were also observed for aceclofenac (36.4%; n = 40/110) and diclofenac (30.9%; n = 34/110).
A total of 97 broad-spectrum antibiotic courses were prescribed to 81 patients (73.6% of the entire study group). Antibiotic use was mainly associated with perioperative surgical prophylaxis and the management of hospital-associated secondary infections, with third-generation cephalosporins (cefoperazone: 37.3%, n = 41/110), aminoglycosides (amikacin: 31.8%, n = 35/110), and nitroimidazoles (metronidazole: 19.1%, n = 21/110) frequently prescribed. Concomitant administration of gastrointestinal protective drugs (proton-pump inhibitors: pantoprazole, 52.7%, n = 58/110; rabeprazole, 50.0%, n = 55/110) and antiemetics (ondansetron: 48.2%, n = 53/110; domperidone: 13.6%, n = 15/110) was also common (Table 3).
Table 3: Frequency and Distribution of Concurrently Administered Non-Psychotropic Medications among Study Participants
	Co-Prescribed Drug Class & Agent
	Surgical Wards
(n = 83)
	Non-Surgical Wards
(n = 27)
	Total Inpatients
(N = 110)
	Cohort Prevalence
(%)
	p-value*

	Analgesic: Paracetamol
	54 (65.1%)
	18 (66.7%)
	72
	65.5%
	0.879

	Analgesic: Tramadol
	49 (59.0%)
	12 (44.4%)
	61
	55.5%
	0.187

	Analgesic: Aceclofenac
	32 (38.6%)
	8 (29.6%)
	40
	36.4%
	0.400

	Analgesic: Diclofenac
	26 (31.3%)
	8 (29.6%)
	34
	30.9%
	0.868

	Antibiotic: Cefoperazone
	35 (42.2%)
	6 (22.2%)
	41
	37.3%
	0.062

	Antibiotic: Amikacin
	28 (33.7%)
	7 (25.9%)
	35
	31.8%
	0.449

	Antibiotic: Metronidazole
	18 (21.7%)
	3 (11.1%)
	21
	19.1%
	0.228

	GI Support: Pantoprazole
	42 (50.6%)
	16 (59.3%)
	58
	52.7%
	0.435

	GI Support: Rabeprazole
	39 (47.0%)
	16 (59.3%)
	55
	50.0%
	0.270

	Antiemetic: Ondansetron
	44 (53.0%)
	9 (33.3%)
	53
	48.2%
	0.076

	Antiemetic: Domperidone
	10 (12.0%)
	5 (18.5%)
	15
	13.6%
	0.388


GI: Gastrointestinal. Prevalence percentages are calculated relative to the total cohort (N = 110: 83 surgical, 27 non-surgical). *p-values derived from Pearson Chi-Square test.
3.4 Drug-Related Problems (DRPs) and Potential Drug-Drug Interactions
A total of 126 potential drug-drug interaction (DDI) events were detected among 110 patients according to Lexicomp Online and Medscape Reference. Most events (76.2%, n = 96/126) occurred in the surgical service in the context of multimodal perioperative pharmacotherapy, whereas 23.8% of events (n = 30/126) occurred in non-surgical medical wards. Categorisation by clinical severity showed that 76.2% of interactions (n = 96) were rated as major and the remaining 23.8% (n = 30) as moderate.
From a mechanistic perspective, the major interaction identified involved central nervous system and respiratory depression associated with the simultaneous administration of a psychotropic drug and an opioid analgesic. The most common major DDI was co-prescription of alprazolam with tramadol, observed in 34 patients (29 surgical and 5 non-surgical). The combination of tramadol with pregabalin was the second most common major DDI (20 surgical and 4 non-surgical), with further risks of central sedation, blunted ventilatory response, and neurotoxicity. Other major pairwise DDIs included coadministration of nortriptyline with tramadol (13 patients), which may increase the risk of serotonin syndrome and lower the seizure threshold, and concomitant administration of nortriptyline with the QT-prolonging antiemetics ondansetron (7 patients) and domperidone (4 patients), resulting in an additive effect on QT-interval duration. Lorazepam with tramadol constituted another major pair (4 patients). Moderate DDIs, such as interactions of nortriptyline with NSAIDs including aceclofenac (11 patients) and diclofenac (9 patients), may increase the risk of upper gastrointestinal bleeding and affect platelet aggregation (Dalton et al., 2003; de Abajo et al., 1999).
Table 4: Profile and Severity Stratification of Potential Drug–Drug Interactions Involving Psychotropic Regimens
	Identified Interactive Drug Pair
	Surgical Wards
(n = 96)
	Non-Surgical Wards
(n = 30)
	Total DDIs
(N = 126)
	Clinical Severity & Underlying Mechanism

	Alprazolam + Tramadol
	29
	5
	34
	Major (Additive CNS / Respiratory Depression Risk)

	Pregabalin + Tramadol
	16
	4
	20
	Major (Synergistic CNS Depression & Neurotoxicity Risk)

	Nortriptyline + Tramadol
	10
	3
	13
	Major (Serotonergic Syndrome Risk & Seizure Predisposition)

	Nortriptyline + Aceclofenac
	9
	2
	11
	Moderate (Gastrointestinal Mucosal Ulceration & Bleeding)

	Nortriptyline + Diclofenac
	7
	2
	9
	Moderate (Antiplatelet Hemostatic Impairment Overlap)

	Nortriptyline + Ondansetron
	6
	1
	7
	Major (Additive QTc Prolongation & TdP Arrhythmia Risk)

	Nortriptyline + Domperidone
	3
	1
	4
	Major (Additive Ventricular Proarrhythmic Risk)

	Lorazepam + Tramadol
	3
	1
	4
	Major (Synergistic Sedation & CNS Depression)

	Other Miscellaneous Pairs
	18
	6
	24
	Mild to Moderate Severity Tiers

	Cumulative Interaction Count
	96
	30
	126
	Major: 96 (76.2%) | Moderate: 30 (23.8%)


CNS: Central Nervous System; TdP: Torsades de Pointes. Severity grading determined using Lexicomp Online and Medscape Reference drug interaction databases.
3.5 Characterization of Observed Adverse Drug Reactions (ADRs)
During the prospective observational period, six clinically apparent adverse drug reactions (ADRs) were detected among the 110 hospitalised patients, corresponding to an ADR incidence of 5.5%. Using the Naranjo Probability Scale, causality attributed to the suspected drug was classified as 'probable' (Naranjo score 5-8) for 50.0% of ADRs (n = 3) and 'possible' (Naranjo score 1-4) for the remaining 50.0% (n = 3). Definite causality was not assigned because rechallenge with the suspected drug was not performed in acute inpatients.
The most common ADR was excessive sedation following alprazolam therapy, which constituted 50.0% (n = 3/6) of all documented ADRs. The ADR occurred in two surgical-ward patients (one of whom also received tramadol with alprazolam) and one medical-ward patient (who also received tramadol with alprazolam). One patient receiving pregabalin experienced severe dizziness and daytime somnolence in a general medical ward (16.7%, n = 1/6). Two ADRs were attributed to the anticholinergic effects of nortriptyline: marked dry mouth (xerostomia) in one patient (16.7%, n = 1/6) and constipation in another (16.7%, n = 1/6). All detected ADRs resolved after clinical pharmacist recommendations led to dose reduction, discontinuation, or drug substitution, and all resolved without sequelae. The suspected drugs, clinical manifestations, Naranjo scores, and outcomes of the observed ADRs are presented in Table 5.

Table 5: Incidence, Clinical Manifestations, and Naranjo Causality Assessment of Documented Adverse Drug Reactions
	Adverse Reaction
	Suspected Drug
	Department
	Number of Events (n, %)
	Naranjo Score
	Naranjo Causality Category
	Management & Clinical Outcome

	Excessive Sedation
	Alprazolam
	Surgical (n=2)
Non-Surg (n=1)
	3 (50.0%)
	6, 6, 5
	Probable
	Dose reduced by 50%; resolved within 24 hours

	Dizziness / Vertigo
	Pregabalin
	Non-Surgical
	1 (16.7%)
	6
	Probable
	Dose titrated downwards; symptoms resolved

	Dry Mouth (Xerostomia)
	Nortriptyline
	Non-Surgical
	1 (16.7%)
	4
	Possible
	Supportive hydration and oral care; resolved

	Severe Constipation
	Nortriptyline
	Surgical
	1 (16.7%)
	3
	Possible
	Co-prescribed laxatives (lactulose); resolved

	Total ADR Events
	—
	—
	6 (100.0%)
	—
	Probable: 3 (50%)
Possible: 3 (50%)
	100% complete resolution without sequelae


Causality assessed using the Naranjo Probability Scale: Definite (>= 9), Probable (5–8), Possible (1–4), Doubtful (<= 0).
4. DISCUSSION
This prospective, cross-sectional comparative study investigated the clinical epidemiology of psychotropic drugs, prescribing patterns, and medication-safety considerations across surgical and general internal medicine inpatient settings at an Indian tertiary-care teaching hospital. Psychotropic drugs were prescribed more frequently in surgical departments (75.5%) than in medical wards (24.5%). This distribution may be attributable to the increasing use of psychotropic medications in acute perioperative care, enhanced recovery pathways, and multimodal pain-management regimens (Chou et al., 2016; Finnerup et al., 2015; Gan et al., 2020). Medication choices also varied between specialties. In surgical services, short-acting benzodiazepines, particularly alprazolam (51.0% of surgical psychotropic orders), were commonly used for acute anxiolysis, preoperative sedation, and postoperative sleep management (American Geriatrics Society Beers Criteria Update Expert Panel, 2023; Gan et al., 2020; Sateia et al., 2017). However, liberal prescribing of short-acting benzodiazepines may be clinically problematic. Unmonitored use may increase the risk of postoperative delirium, reduced responsiveness, daytime somnolence, and fall-related injuries (Juurlink et al., 2003; Sateia et al., 2017; U.S. Food and Drug Administration, 2016). These risks may be amplified when benzodiazepines are combined with opioid analgesics because of additive CNS and respiratory depression and oversedation (Juurlink et al., 2003; U.S. Food and Drug Administration, 2016). In non-surgical units, internists favoured anticonvulsants (pregabalin) and TCAs (nortriptyline); these neuromodulators were typically used for chronic neuropathic pain syndromes, including painful diabetic peripheral neuropathy, lumbar radiculopathy, post-herpetic neuralgia, and somatic pain diagnoses (Finnerup et al., 2015; Freudenreich & Kontos, 2010; Sansone & Sansone, 2009). Chronic TCA administration carries a substantial anticholinergic burden and may also cause drug interactions, including cardiac electrophysiological toxicity (Sansone & Sansone, 2009; Taylor et al., 2021; Vieweg, 2003). These drugs can affect cardiac conduction, prolong the QTc interval, and contribute to ventricular tachycardia and torsades de pointes, particularly in older, hospitalised, chronically debilitated individuals with pre-existing cardiac conditions or electrolyte imbalances (Roden, 2004; Taylor et al., 2021; Vieweg, 2003). Overall, an important observation of this study was the identification of numerous DRPs, based on Hepler-Strand nomenclature (Hepler & Strand, 1990), among the 110 subjects, totalling 126 potential DDI events, of which 76.2% were classified as major. DDIs between alprazolam and tramadol (n = 34) and between pregabalin and tramadol (n = 20) carry risks of CNS and respiratory depression (Chou et al., 2016; U.S. Food and Drug Administration, 2016). Similarly, co-prescription of a TCA and tramadol (n = 13) may increase the risk of drug-induced serotonin syndrome and reduce the seizure threshold (Sansone & Sansone, 2009; Taylor et al., 2021). This combined risk may be further complicated by QTc-prolonging effects when TCAs are administered with QT-prolonging antiemetics, including ondansetron (n = 7) and domperidone (n = 4). During the study, six clinically apparent ADRs were documented (ADR incidence, 5.5%), all of which were classified as either probable or possible using the Naranjo Probability Scale (n = 3 each). The three events of excessive somnolence associated with alprazolam, including concomitant tramadol exposure in some cases, illustrate the clinical relevance of pharmacodynamic interaction risk (Juurlink et al., 2003; Lazarou et al., 1998; Naranjo et al., 1981). The single event of severe dizziness associated with pregabalin and the two ADRs associated with TCAs (constipation and xerostomia) were consistent with known drug effects (Finnerup et al., 2015; Sansone & Sansone, 2009; Taylor et al., 2021). The pharmacological challenges present in hospitalised surgical patients, including acute-phase inflammatory changes, shifts in third-space fluid volume, changes in protein binding, and variable renal and hepatic functional reserve, may place such patients at heightened risk of adverse drug effects (American Society of Anesthesiologists, 2012; Davies et al., 2020; Naseralallah et al., 2025a). These data reinforce that alerts within electronic medication-recording systems alone may be insufficient to ensure medication safety (Magro et al., 2012). Vigilant clinical-pharmacist chart review and medication reconciliation at ward admission and transfer, alongside integrated clinical decision-support tools for prescribers, may help manage the complex interactions among psychotropic and non-psychotropic medications encountered in surgical and general medicine inpatient services (Dalton & Byrne, 2017; Mohammed et al., 2017; Gillespie et al., 2009; Naseralallah et al., 2025b).
4.1 Strengths and Limitations
The primary strength of this study was its prospective observational design, which enabled time-based direct chart review by clinical pharmacists and facilitated the identification of ADRs and potential DDIs in routine clinical care rather than through retrospective coding databases. The detailed comparative assessment between surgical and general medicine inpatient departments also provided context regarding specialty-specific prescribing in an Indian tertiary-care setting. Several limitations should be considered. First, the study was conducted at a single tertiary-care teaching hospital with a relatively small sample size (N = 110) over a six-month observation period. Second, serum drug concentrations and therapeutic drug monitoring, including serum TCA concentrations, were not standardised because of limited institutional resources. Third, long-term post-discharge follow-up was not assessed, including 30-day readmission, falls at home, and continued psychotropic use.
4.2 Clinical Implications and Future Research Directions
The high frequency of major potential DDIs and the observed ADRs in this study indicate a need to consider hospital-based clinical-practice protocols for off-label psychotropic prescribing in non-psychiatric settings. Hospital pharmacy and therapeutics committees may consider specialty-specific prescribing guidance, safeguards against unmonitored co-prescribing of benzodiazepines and opioids, baseline ECG assessment when clinically appropriate for concomitant QTc-prolonging medications, and integration of clinical pharmacists into surgical and medical ward rounds. Future prospective, multicentre studies with larger patient populations, outpatient follow-up, and pharmacoeconomic analysis are warranted.
5. CONCLUSION
This prospective comparative study found that psychotropic drugs were frequently used for non-psychiatric indications among inpatients at a tertiary-care hospital, with a higher proportion of use in surgical wards (75.5%) than in non-surgical general medicine wards (24.5%). Alprazolam was commonly prescribed in surgical wards, principally for preoperative anxiety and sleep-related indications. In medical wards, pregabalin and nortriptyline were frequently prescribed for neuropathic pain. The high co-prescription burden was associated with 126 potential DDIs, of which 96 (76.2%) were classified as major. These interactions predominantly involved additive or synergistic CNS and respiratory depression when psychotropic drugs were combined with opioid analgesics. Six ADRs were documented during the study. These findings support the need for department-specific rational-prescribing guidance, strengthened medication reconciliation, and more proactive ward-based involvement of clinical pharmacists to support medication safety.
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