


Comparison of Psychotropic Medication Usage in Surgical and Non-Surgical In-Patients: A Prospective Cross-Sectional Study

ABSTRACT
Background: In addition to their use in psychiatric establishments, psychotropics are increasingly used in other settings to cope with an acute post-operative pain, pre-operative anxiety, perioperative insomnia, neuropathies, postoperative delirium, and severe vomiting/nausea. Growing trend of using psychotropics with or without off label use in surgery and in all words implies a definite clinical awareness in every institution regarding irrational prescribing, DDIs and ADRs.
Methods: A prospective, cross-sectional, descriptive study Design: A prospective, cross-sectional, descriptive study A prospective, cross-sectional descriptive study was designed and conducted for a period of 6 months at SS Institute of Medical Sciences & Research Centre (SSIMS & RC), Davanagere, India. The study sample consisted of 110 indoor adult inpatients from surgical and general medicine wards for various non-psychiatric ailments and required administration of at least one psychotropic drug. Detailed information with regards to Sociodemographic variables, diagnoses and complete medication details was collected and documented meticulously. Drug related problems (DRPs) were classified on the basis of Hepler-Strand Classification and for identifying the possible DDIs Lexicomp and Medscape web-based drug databases were used. Adverse drug reactions were confirmed by Naranjo Probability Scale.
Results: There were 73 males (66.4%) and 37 females (33.6%), most aged 31-56 years. The rate of psychotropic usage was substantially greater for surgical wards (75.5%, n = 83) compared to general medicine wards (24.5%, n = 27). The most common psychotropic drugs used were alprazolam (44.5%), followed by pregabalin (22.3%) and nortriptyline (19.6%). Use of a single psychotropic (62.3%) was much more common than combination therapy (32.7%). Hypertension was the single most prevalent comorbidity (48.2%). Some 126 potential DDI events were detected in the 110 patients, with 76.1% representing high clinical significance risks; primarily interactions with other CNS depressants: alprazolam and tramadol (n = 34) and pregabalin and tramadol (n = 20). There were 6 formal ADRs reported: oversedation, dizziness, xerostomia, and constipation.
Conclusion: Psychotropic drugs are extensively used in non-psychiatric inpatient units. The usage in surgical sub specialties is considerable. The high frequency of high-severity DDIs and reported ADRs necessitates guidelines for systematic rational prescribing, aggressive therapeutic drug monitoring and involvement of a clinical pharmacist to enhance patient safety.
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1. INTRODUCTION
 Psychotropic drug treatments including antidepressants, benzodiazepines, anticonvulsants and antipsychotics continue to gain considerable usage across several specialty disciplines outside psychiatry [1,2]. Physician prescribers, other than psychiatrists, commonly use a set of psychotropic drugs in their supportive and general management profiles to treat various somatic disorders; these include, chronic somatic pain syndromes, pre-operative anxiety states, sleep-disturbances, neuropathic processes, acute delirium and profound gastrointestinal functional disability and postoperative recovery [1,2]. Extensive international epidemiological studies have validated this increasing utilization pattern of psychotropics in institutionalized hospital patients with somatic disorder, indicating improved awareness of neuro-somatic inter-relationship and descending pain pathways [3,4].Use of benzodiazepines serves as a cornerstone role in the perioperative setting in anaesthesiology since, rapid acting anxiolytics and sedatives frequently employed concurrently along standard anaesthesia or in multimodal approach to manage perioperative stresses, acute anxiety symptoms and various established somatic diseases [5]. Alprazolam, Lorazepam and Clonazepam often prescribed on medical and surgical wards utilize their rapid acting muscle relaxant, hypnotic and sedating qualities. Prescribing un monitored/un-reconciled use may lead to cumulative drug intoxication and subsequent CNS depression, respiratory depress, or hypothermia [6]. Use of TCA so nortriptyline and amitriptyline are mainstay as augmentation agents in treatment of painful processes such as neuropathy and Musculoskeletal pain. These drugs share similar anticholinergic adverse effects risk profile in term of constipation, xerostomia, confusion, urinary retention and effect on cardiac conduction system causing complexity additionally on pre-existing medication regimen [7,8]. Emerging data point that bulk of prescribed psychotropics on medical and surgical wards are prescribed by various non-psychiatrists without the presence of Psychiatrist as collaborator for decision making [9, 10].DRP (Drug Related Problems) and particularly M-DDI that directly precipitate avoidable ADR (Adverse Drug Reactions) were high in the already complex hospital environment mainly on settings with pre-dispositions, such as multiple organ systems failure, multiple comorbidities and advanced old age. The incidence was exacerbated in surgical in patients in whom the disease state of surgery superimposed a physiological complexity, combination therapy to alleviate perioperative pain in multimodule regimens and pharmacokinetic alterations due to loss of blood volume and oedema as part of altered physiology [13, 14]. Various models that offer an ordered systematic way of defining and resolving problems caused by prescription; includes-prescribing issues on multiple organ disease which include under prescription, sub therapeutic prescribing, indication not treated, improper prescribed, prescription of wrong drug with interaction potential-which the classic HEPLER –STRAND model categorizing DRPs as follows: over prescribing, sub therapeutic prescribing, untreated indications, wrong drug, over dosage, adverse reaction and mechanisms [15]. In all indications across international clinical practice is that regular chart review by Clinical Pharmacist and Physician team, together have significant role in reduction and management of DRPs [16,17]. However, comparative detailed information with regards psychotropics pattern uses and safety profile in medical and surgical ward in India was not extensively documented. Hence, study was designed in a teaching tertiary care hospital to evaluate prospective comparison of pattern use, concurrent drug drivers and concomitant drug related problems on medical versus Surgical wards.
2. METHODOLOGY
2.1 Study Design and Setting
This is a prospective, cross-sectional, descriptive observational study conducted from 1st October 2025 to 31st March 2026 at the tertiary care teaching hospital namely S.S. Institute of Medical Sciences and Research Centre (SSIMS & RC), Davanagere, Karnataka, India. The study site is a city based tertiary care teaching hospital and renders its service to both the urban and rural population of the central Karnataka.
2.2 Ethical Approval and Patient Consent
All the details of the protocol were approved by the Institutional Ethics Committee (IEC) of SSIMS & RC. High level of confidentiality was maintained, protecting patient's data and identity, as per the Declaration of Helsinki. Each patient was included only after getting proper written consent from her or by an authorized person.
2.3 Participant Selection Criteria
Twenty-five adult inpatients (age >= 18) admitted to surgery wards (general surgery, orthopaedic and neurosurgical) and general medical wards, who were prescribed one or more psychotropic drugs (benzodiazepine, antidepressant, anticonvulsant and antiepileptic), for a documented indication of non-psychiatric, were enrolled. Patients’ exclusion was as following: (i) patient that a clear primary psychiatric diagnosis was present (ii) paediatric age (iii) uncooperative and unconsented patient (iv) patients with incomplete chart data.
2.4 Data Collection and Clinical Assessment
Daily data were collected with a trained clinical pharmacist from the individual patient charts, Medication Administration Register (MAR) system, laboratory reports, nursing notes by means of a designed pro forma. Variables collected included patient social and demographic factors (age, sex, life style, and occupation), diagnoses of diseases (primary and secondary), patients drug prescription profile with details of the drugs-name, classes, route of administration, prescribed doses and frequencies, route of administration and type of prescription. Prospective record keeping for identified drug-related problems (DRP's) were maintained based on the Hepler-Strand model of classification [15]. Severity of interaction identified was categorized as major, moderate and minor and assessed with standard drug interaction software sources like Lexicomp Online and Medscape Reference database. Causes of adverse drug reaction (ADR) reported by were analysed and the causality was checked with Naranjo Probability Scale [18].
2.5 Statistical Analysis
Continuous demographic variables were reported as Mean Standard Deviation (SD), and categorical variables as counts and percentages. The SPSS (IBM Corp, Armonk, NY, USA), version 28.0 was employed to perform the data management and statistical analysis. Categorical distributions and differences between surgical and non-surgical groups were analysed with Chi-Square test or Fisher's Exact test, and categorical variables were analysed with the independent Student's t-test. The significance level was set at p < 0.05 (two-tailed).
3. RESULTS
3.1 Baseline Demographic and Clinical Characteristics
There was a total of 110 adult inpatients who met criteria for inclusion based on clinical practice guideline. Study sample was highly represented by surgery services (75.5%, n=83) than by general medicine services (24.5%, n=27). There were more male patients in study sample (66.4%, n=73) than female patients (33.6%, n=37). Prescribing behaviour was high for productive mid-career individuals, where 26.4% (n=29) patient were within the age 31–43 years range and 25.5% (n=28) patient were within the age 44–56 years range. Hypertension (48.2%, n=25, age range within the subset N=52) was the top comorbid chronicity in these patients with prior medical history, and diabetes mellitus (34.6%, n=18) was second. The sociodemographic profile of study patient group can be seen in table 1.
Table 1: Baseline Demographic and Clinical Characteristics According to Department
	Baseline Parameter
	Surgical Wards (n = 83)
	Non-Surgical Wards (n = 27)
	Combined Sample (N = 110)
	Overall Sample (%)

	Gender: Male
	56
	17
	73
	66.4%

	Gender: Female
	27
	10
	37
	33.6%

	Age Tier: 18–30 Years
	21
	5
	26
	23.6%

	Age Tier: 31–43 Years
	22
	7
	29
	26.4%

	Age Tier: 44–56 Years
	21
	7
	28
	25.5%

	Age Tier: 57–80 Years
	19
	8
	27
	24.5%

	Comorbidity: Hypertension*
	16
	9
	25
	48.2%

	Comorbidity: Diabetes Mellitus*
	11
	7
	18
	34.6%

	Comorbidity: Cardiovascular Disease*
	4
	2
	6
	11.5%

	Comorbidity: Renal / Respiratory*
	2
	1
	3
	5.7%

	Total Tracked Cohort
	83
	27
	110
	100.0%


*Comorbidity percentages calculated from patients with documented comorbid medical history (n = 52).
3.2 Psychotropic Drug Usage Patterns across Departments
Utilization of various classes of psychotropic drugs differed significantly by specialties. Within the 153 psychotropic therapy individual course prescribed, short-acting benzodiazepines, predominantly alprazolam (44.5% of total amount, n = 68), dominate the practice of surgical wards for management of perioperative anxiety, preanesthetic sedation, and acute insomnia. The preference for anticonvulsants (pregabalin at 22.3%, n = 34) and tricyclic antidepressants (nortriptyline at 19.6%, n = 30) was evident in the non-surgical general medicine ward for ongoing treatment of chronic somatosensory pain syndromes and somatoform disorders. The most frequently prescribed therapy was monotherapy (62.3%, n = 74) and combination therapy was initiated in 32.7% (n = 36), particularly used for a complicate pain treatment of general medicine service. Results have been shown in Table 2.
Table 2: Psychotropic Drug Class and Regimen Distribution by Department
	Psychotropic Class & Generic Agent
	Surgical Orders (n = 104)
	Non-Surgical Orders (n = 49)
	Total Volume (N = 153)
	Relative Share (%)

	Benzodiazepine: Alprazolam
	53
	15
	68
	44.5%

	Benzodiazepine: Lorazepam
	4
	2
	6
	3.9%

	Benzodiazepine: Clonazepam
	1
	4
	5
	3.3%

	Anticonvulsant: Pregabalin
	19
	15
	34
	22.3%

	Anticonvulsant: Gabapentin
	0
	2
	2
	1.3%

	Antidepressant (TCA): Nortriptyline
	21
	9
	30
	19.6%

	Antidepressant (TCA): Amitriptyline
	3
	1
	4
	2.6%

	Mood Modifier: Sodium Valproate
	1
	1
	2
	1.3%

	Antipsychotic: Haloperidol
	1
	0
	1
	0.6%

	Sedative/Hypnotic: Etizolam
	1
	0
	1
	0.6%

	Total Component Prescriptions
	104
	49
	153
	100.0%

	Regimen: Monotherapy (n = 74)
	52
	22
	74
	62.3% (of patients)

	Regimen: Combination (n = 36)
	31
	5
	36
	32.7% (of patients)


TCA: Tricyclic Antidepressant; percentage shares calculated from total individual prescription courses.
3.3 Concomitant Medication Profiles and Clinical Indicators
To give greater clarity as to why psychotropics were being prescribed the concomitant non-psychotropic drugs were reviewed. Analgesic use in the cohort was ubiquitous: 95.5% (n = 105); predominantly a result of peri-operative analgesia protocols in surgery and acute or organic medical conditions on medical wards respectively. Mainstays of analgesia were: paracetamol (65.5%, n = 72) and tramadol (35.5%, n = 61). Broad spectrum antibiotic usage (total n = 156 treatment courses) was frequent; third generation cephalosporins (cefaperazone; 26.2%) and aminoglycosides (amikacin; 22.5%) being disproportionately utilized in peri-operative regimes. Concomitant gastro-protection (pantoprazole, 50.4%, and rabeprazole 47.8%) and anti-emesis (ondansetron, 77.9%) were frequently co-prescribed (Table 3).
Table 3: Concomitant Medication Categories and Prescribing Patterns
	Co-Prescribed Drug Class & Agent
	Surgical Wards (n)
	Non-Surgical Wards (n)
	Total Tracked (N)
	Class Prevalence (%)

	Analgesic: Paracetamol
	54
	18
	72
	65.5%

	Analgesic: Tramadol
	49
	12
	61
	35.5%

	Analgesic: Aceclofenac
	32
	8
	40
	36.4%

	Analgesic: Diclofenac
	26
	8
	34
	30.9%

	Antibiotic: Cefaperazone
	35
	6
	41
	26.2%

	Antibiotic: Amikacin
	28
	7
	35
	22.5%

	Antibiotic: Metronidazole
	18
	3
	21
	13.5%

	GI Support: Pantoprazole
	42
	16
	58
	50.4%

	GI Support: Rabeprazole
	39
	16
	55
	47.8%

	Antiemetic: Ondansetron
	44
	9
	53
	77.9%

	Antiemetic: Domperidone
	10
	5
	15
	22.1%


GI: Gastrointestinal; prevalence calculated relative to the total cohort of 110 patients.
3.4 Drug-Related Problems (DRPs) and Comparative Safety Analysis
126 DDIs were detected with Hepler-Strand safety profiling, indicating a significant level of drug-related risk, particularly associated with poly-drug therapy. Of the 126 interactions detected, 76.1% (n=96) were identified as major severity interactions, with 23.1% (n=29) as moderate. Of these interactions, the one that contributed the greatest number was Alprazolam (n=45), mainly attributed to concurrent prescriptions in postoperative surgical histories of central nervous system depressant agents including tramadol (n=34 distinct). Pregabalin and tramadol combined caused 20 interactions and nortriptyline and aceclofenac 11, highlighting an interaction profile biased toward co-prescribing of analgesics and psychotropic drug treatments. Actual observed Toxicity Six actual ADRs were recorded and identified/verified by the Naranjo Probability Score (50.0% probable; 50.0% possible): alprazolam leading to excessive sedation (33%), pregabalin associated with excessive dizziness (17%), and tramadol, as mentioned previously, leading to both xerostomia and constipation with anxiolytics/tricyclic antidepressants. Table 4 documents the most high-risk drug-interaction pathways.
Table 4: High-Priority Potential Drug-Drug Interactions (DDIs) by Severity Tier
	Identified Interactive Drug Pair
	Surgical Wards (n)
	Non-Surgical Wards (n)
	Total DDIs (N)
	Clinical Severity & Mechanism

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

	Pregabalin + Tramadol
	16
	4
	20
	Major (Respiratory/CNS Depression Risk)

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

	Nortriptyline + Aceclofenac
	9
	2
	11
	Moderate (Gastrointestinal Mucosal Risk)

	Nortriptyline + Diclofenac
	7
	2
	9
	Moderate (Antiplatelet Bleeding Overlap)

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

	Nortriptyline + Domperidone
	3
	1
	4
	Major (Proarrhythmic Risk)

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

	Other Miscellaneous Pairs
	18
	6
	24
	Mild to Moderate Severity Tiers

	Cumulative Interaction Count
	96
	30
	126
	Major: 76.1% | Moderate: 23.1%


CNS: Central Nervous System; severity grading determined via Lexicomp and Medscape drug interaction databases.
4. DISCUSSION
This prospective, cross-sectional comparative study prospectively documented the distribution of psychotropic prescribing patterns in the surgical and general medical inpatient settings of an Indian tertiary care centre. The evidence shows widespread distribution of psychotropic agents in nonpsychiatric hospitalized population and an even greater concentration in the surgical realm than in non-surgical internal medicine wards. This distributional divergence is indicative of their expanded application as an integral part of the ongoing acutely planned course in surgical management and multiagent perioperative care [2, 5]. The contrasting pattern of drugs prescribed in ward reflected distinctly different clinical rationale and treatment objectives. In the surgical areas, short-acting benzodiazepines such as alprazolam were preferentially utilized due to acute perioperative needs such as immediate reduction in hospital associated anxiety and transient sleep onset difficulties, as well as for premedication with a view to hasten induction of anaesthesia [6, 17]. However, the widespread use of benzodiazepines should be scrutinized. In an unmonitored and repeated usage in a surgical setting, the use of benzodiazepines is associated with impaction on the quality of conscious behaviour, increased risk of fall, persistent oversedation in the postoperative phase, deep central depression when accompanied by opioid pain reliever, and central depression of breath [6, 11]. In the general internal medicine ward, there was a definite preference for antiepileptics (pregabalin dominates), and tricyclic antidepressants (TCAs) as primary neuromodulators in treating long-standing somatoform-neuropathic pain conditions (e.g. Painful diabetic peripheral neuropathy, somatoform disorders, chronic thalamic pain following a stroke, and syndromes of musculoskeletal pain) [7, 8, 20]. Furthermore, concern remains regarding the heavy drug-related problem (DRP) burden noted in the use of the Hepler-Strand criterion (126 possible drug-drug interactions, 76.1% of which may lead to major clinically significant impact); hence it is evident that it is necessary to maintain continuous drug safety awareness [15, 21]. Common DRPs include Alprazolam + tramadol interaction observed in as many as 34 cases and which could result in combined severe central nervous depression because of overlapping sedative effect of these two drug classes particularly in perioperative setting where both are in extensive use [11, 14]. The pregabalin and tramadol interaction noted in 20 patients could lead to neurotoxicity and significant respiratory depression in such co-administrations and its judicious dose balancing required [10, 15]. Combinatorial of TCAs (e.g. Nortriptyline) plus most antiemetics such as ondansetron (nortriptyline– ondansetron interaction was seen in 7 cases) and domperidone (nortriptyline– domperidone interaction was seen in 4 cases) poses a significant risk of additional prolonged QT interval, contributing to life-threatening torsades des pointes arrhythmias in particularly sensitive individuals [22, 23]. Similarly, nortriptyline added to the NSAIDs (e.g., aceclofenac [11 cases] or diclofenac [9 cases]) poses a threat for upper gastro-intestinal bleeding and simultaneously suppressed gastric-mucosa defence functions and platelet aggregability thus explaining common add-on proton pump inhibitor (PPI) co administration [24, 25]. 
There were six clinically detectable ADRs such as nortriptyline associated dry mouth and constipation, alprazolam mediated oversedation in three patients and pregabalin associated dizziness in two patients confirming that possible interactions sometimes turn in tangible clinical toxicity [12, 18]. Drug induced toxicities more especially in surgical population may be particularly exacerbated by the physiological disturbances seen in various acute settings, namely fluid shifts, changes in local inflammatory response, and intermittent fluctuations of homeostatic functions, e.g., hepatocellular or renal blood clearing efficiencies [13, 21]. These observations are further stressing that automated systems providing alerts for such specific DRPs only do not assure comprehensive drug safety management; thus, the use of active ward rounding with comprehensive medical records review and an enhanced interprofessional communication and collaboration is to be initiated [8, 10, 26].
5. CONCLUSION
This work elucidates that the prescription of nonpsychiatric indicators of psychotropic medicines is pervasive in tertiary care, especially in surgical service (75.5%) than in general medical service in which are non-surgical in nature (24.5%). In order to manage preoperative anxiety and poor sleep, prescription of alprazolam, was highest in surgical service whereas pregabalin and nortriptyline, for chronic neurogenic pain, prescribed in general service. Concurrent number of drugs prescribe had increased load on drug-related problem with 126 of potential drug-drug interactions-majority of which (76.1%) were serious in intensity-and six reports of adverse drug reactions. These facts indicate require of department-specific rationalizing protocols, actively checking of chart reviews by clinical pharmacists and increased of multidisciplinary care supervision.
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