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ABSTRACT
Introduction
Self-medication is a common practice, particularly among medical students, and may reflect both self-care strategies and risk behaviours when performed inappropriately. In Portugal, data on this phenomenon among medical students remain limited, despite its potential clinical and educational relevance.
Objective
to assess the pattern of self-medication and identify factors associated with self-medication among medical students.
Methodology
A cross-sectional study was conducted using a self-administered electronic questionnaire among medical students at the University of Porto. Self-medication was defined as the use of medication without a medical prescription during the previous 12 months. Sociodemographic variables, self-medication patterns, motivations, sources of guidance, knowledge, and attitudes were analysed. Descriptive, bivariate, and multivariable logistic regression analyses were performed to identify factors associated with frequent self-medication.
Results
A total of 247 medical students participated in the study, corresponding to a response rate of 14.5% among approximately 1,700 eligible students. The prevalence of self-medication was 89.9%, with 34.0% of students reporting frequent use. Analgesics and anti-inflammatory drugs were the most commonly used medications, followed by vitamins, dietary supplements, and natural products. Sedatives, tranquillisers, and antibiotics were reported less frequently. Physical symptoms, particularly pain, fever, and cough, were the main triggers for self-medication, although psychological and academic-related symptoms were also reported. In the multivariable analysis, acceptance of previously prescribed medication reuse (OR = 2.230; 95% CI: 1.058–4.701) and the belief that self-medication is the best option for one’s health (OR = 3.295; 95% CI: 1.640–6.620) were independently associated with frequent self-medication. Academic year (4th–6th years) showed a borderline association with frequent self-medication (OR = 2.033; 95% CI: 0.999–4.138; p = 0.050).

Discussion/Conclusion
Self-medication was highly prevalent among medical students, with frequent use reported by approximately one-third of participants. Acceptance of medication reuse and the belief that self-medication benefits personal health were independently associated with frequent self-medication. These findings suggest that attitudes towards medication use may play an important role in self-medication behaviour and highlight the need for educational interventions addressing behavioural determinants to promote safer and more rational medication use among future physicians.

Keywords: self-medication; medical students; rational use of medicines; health beliefs; medical education.	
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[bookmark: _Toc234492688]INTRODUCTION
[bookmark: _Toc234492689]Self-medication corresponds to the use of medicines on one’s own initiative, without medical advice or prescription, with the aim of treating symptoms or conditions generally considered mild. The World Health Organization and the World Medical Association recognise self-medication as an integral component of self-care, whereby individuals use medicines on their own initiative to manage minor illnesses or specific symptoms. However, both organizations emphasise that inappropriate self-medication may pose significant risks to individual and public health, including adverse drug reactions, drug interactions, dependence and antimicrobial resistance. [1,2]
Self-medication is particularly prevalent among university students. International studies report high prevalence in this group, ranging from 50% to 90%, depending on the sociocultural context and the course attended. Among students of health sciences, particularly medicine, the prevalence reported is often higher than that observed in other areas and may exceed 90% in some studies, which has been attributed to greater pharmacological knowledge, easier access to medicines, and a perception of competence in their use. [3,4]
The main factors associated with self-medication among medical students include academic stress, high workload, difficulty in timely access to healthcare, previous positive experiences with certain drugs and the use of information sources that are not always reliable. In addition to the frequent use of analgesics and antipyretics for common symptoms, the use of drugs with potential psychostimulant effects has been described, with the aim of improving academic performance, raising additional concerns regarding safety, rational use of medicines and risk of dependence. [4,5]
In Portugal, the available data on self-medication among medical students are scarce. A cross-sectional study conducted in the north of the country reported that more than half of university students reported having resorted to self-medication in the last year, but deliberately excluded all courses in the area of Health Sciences. The authors acknowledge that the absence of students from health courses constitutes a methodological limitation and suggest that groups such as medical students be analysed in future research. [6]
To date, the authors are unaware of any published data on medical students in Portugal, which limits understanding of the phenomenon in this academic context.
The present study aimed to assess the pattern of self-medication and identify factors associated with self-medication among medical students. Based on existing literature, we hypothesised that self-medication behaviour may be influenced by a combination of perceived competence, health beliefs, attitudes towards medication use, social influences, and symptom-related factors. The conceptual framework guiding the study is presented in Figure 1.
[image: ]
Figure 1. Conceptual framework of factors potentially influencing self-medication among medical students. The framework illustrates the hypothesised relationships among medical education, perceived competence, health beliefs, attitudes towards self-medication, and contextual influences that shape self-medication behaviour. Based on the findings of the present study, acceptance of medication reuse and the belief that self-medication is beneficial to personal health emerged as key factors associated with frequent self-medication
MATERIALS AND METHODS
Study design and population
A quantitative cross-sectional study was conducted using a self-administered questionnaire applied to students enrolled in the Integrated Master's Degree in Medicine at the Faculty of Medicine of the University of Porto (FMUP).
In Portugal, medical education is delivered through a six-year Integrated Master's Degree in Medicine, which represents the standard undergraduate pathway for medical training and combines bachelor- and master's-level education within a single programme.
A non-probability convenience sampling strategy was used. All eligible students enrolled in the programme during the study period were invited to participate through institutional e-mail, and participation was entirely voluntary.
The study included students from the 1st to the 6th year with active enrolment in 2025. The target population consisted of approximately 1,700 students, and data collection took place between 13 May and 8 August 2025. The minimum sample size was estimated at 314 participants, assuming a 50% expected prevalence, a 5% margin of error, and a 95% confidence level for a target population of approximately 1,700 students. All eligible students were invited to participate. A total of 247 valid questionnaires were obtained, corresponding to a response rate of 14.5% among eligible students. Although the target sample size was not fully achieved, students from all six academic years were represented. Consequently, while the reduced sample size may have limited the precision of prevalence estimates and increased the risk of type II error, the sample was considered adequate for the exploratory objectives of the study and the multivariable analyses performed.
Data collection instrument and procedures
Data were collected using an electronic questionnaire, specifically developed for this study and based on available scientific evidence on selfmedication. The questionnaire was structured into three sections: sociodemographic characterisation and health resources; knowledge about self-medication; and reasons and factors associated with self-medication.
The instrument included 20 closed-ended questions, using a 5-point Likert scale to assess knowledge, as well as questions regarding patterns of medication use over the past 12 months.
Sociodemographic data were collected (age, gender, academic year, place of origin, residence, and marital status), as well as information on regular medication use, self-medication practices in the last 12 months, their reasons and influencing factors, attitudes, and level of knowledge regarding medication use.
The questionnaire was pre-tested on 10 students with characteristics similar to those of the target population, allowing minor adjustments in wording and formatting without altering the content. The average completion time was approximately 5 minutes.
Data collection was conducted online via Google Forms, and the questionnaire was distributed via institutional email.
Completion was limited to a single response per student, with authentication through the academic email address. The questionnaire was made available after participants were properly informed about the study objectives and gave informed consent. Participation was voluntary and anonymous, and no personal identification data were collected.
Statistical analysis
[bookmark: _Toc234492690]The data were exported to Microsoft Excel® and analysed using IBM SPSS Statistics®, version 26.0 (IBM Corp., Armonk, NY, USA).
Categorical variables were described using absolute and relative frequencies, and continuous variables were presented as mean and standard deviation, or median and minimum–maximum range, depending on their distribution. The normality of continuous variables was assessed using the Shapiro–Wilk tests and visual inspection of histograms and skewness plots. For comparing continuous variables between two independent groups, the nonparametric Mann–Whitney U test was used when the distributions were not normal. For variables with a normal distribution, the student’s t-test for independent samples was used.
Associations between self-medication frequency and categorical variables were assessed using Pearson’s chi-square test. When expected frequencies were lower than 5, Fisher’s exact test or the likelihood ratio was used, as applicable.
For analysis purposes, self-medication was defined as any use of medication without a medical prescription in the previous 12 months. For inferential analysis, the frequency of self-medication was recoded into a dichotomous variable, considering “frequent self-medication” when reported monthly, weekly, or daily, and “non-frequent self-medication” when reported as never or rarely.
[bookmark: _Hlk240492146]The level of agreement was assessed using a five-point Likert scale, ranging from “strongly disagree” to “strongly agree”. For analytical purposes, responses were dichotomised as “adequate” or “inadequate” according to the direction of agreement or disagreement supported by current scientific evidence for each statement. Adequate responses were therefore defined based on the expected direction of agreement or disagreement for each item.
For the analysis of non-prescription substance use during the previous 12 months, repeated use was defined as reporting use 1–3 times, 4–6 times, 7–9 times, or 10 or more times. Responses of “Never” and “Once” were not included in this analysis.
A binary logistic regression was performed to identify factors associated with frequent self-medication. Associations between independent variables and the outcome were initially assessed through univariate analyses, and variables with p < 0.05 were considered for inclusion in the multivariable model. Cases with complete information for all variables included in the multivariable model were analysed. No imputation of missing data was performed. Academic year was analysed using students from the 1st–3rd years as the reference category. Results are presented as odds ratios (OR) with corresponding 95% confidence intervals (95% CI).
The level of statistical significance was defined as p < 0.05.
RESULTS
Sample characterisation and frequency of self-medication
[bookmark: _Hlk240555402][bookmark: _Hlk240555443]The sample consisted of 247 medical students, with a mean age of 20.9 ± 3.3 years (17–50 years). A predominance of female participants was observed (74.9%). (Table 1) First-year students constituted the most represented group in the sample (30.4%). Approximately half of the participants were living away from home during the academic year (50.6%). The majority of participants were single (98.4%) and attended the course full-time (94.7%). A higher proportion of female students reported frequent self-medication than male students (36.8% vs. 25.8%); however, this difference was not statistically significant (p = 0.110). (Table 1)
Table 1 – Sociodemographic characteristics and frequency of self-medication
	[bookmark: _Hlk230635035]Characteristics
	n/n total (%)  
	  Self-medication*
	p-value**

	
	
	Non-
Frequent*

		



	Frequent*
	



	

	
	
	n (%)
	n (%)

	

	Sex
	Male
	62 / 247 (25,1)
	46/62 (74,2)
	16/62 (25,8)
	0,110

	
	Female
	185 / 247 (74,9)
	117/185 (63,2)
	68/185 (36,8)
	 

	Age
	Mean age
	20,9 years
	21,1 years
	20,9 years
	0,722

	
	Median                                                                                                  
	21 years
	21,0 years
	21,0 years
	

	
	Standard deviation
	3,3 years
	2,1 years
	3,8 years
	 

	Age group
	Up to 21 years
	141 / 247 (57,1)
	94/141 (66,7)
	47/141 (33,3)
	0,796

	
	 Above 21 years
	106 / 247 (42,9)
	69/106 (64,1)
	37/106 (34,9)
	 

	Residence during the academic year
	 Displaced
	125 / 247 (50,6)
	86/125 (68,8)
	39/125 (31,2)
	0,346

	
	 Not displaced
	122 / 247 (49,4)
	77/122 (63,1)
	45/122 (36,9)
	

	Academic year of attendance
	1º st year
	75 / 247 (30,4)
	58/75 (77,3)
	17/75 (22,7)
	0,099

	
	2º nd year
	20 / 247 (8,1)
	15/20 (75,0)
	5/20 (25,0)
	

	
	3º rd year
	20 / 247 (8,1)
	11/20 (55,0)
	9/20 (45,0)
	

	
	4º th year
	53 / 247 (21,5)
	32/53 (60,4)
	21/53 (39,6)
	

	
	5ºth year
	40 / 247 (16,2)
	22/40 (55,0)
	18/40 (45,0)
	

	
	6ºth year
	39 / 247 (15,8)
	25/39 (64,1)
	14/39 (35,9)
	 

	Marital status
	Single
	243 / 247 (98,4)
	161/243 (66,3)
	82/243 (33,7)
	0,508

	
	Married/In relationship
	4 / 247 (1,6)
	2/4 (50,0)
	2/4 (50,0)
	

	Employment status
	Full-time student
	234 / 247 (94,7)
	156/234 (66,7)
	78/234 (33,3)
	0,352

	
	Working student
	13 / 247 (5,3)
	7/13 (53,8)
	6/13 (46,2)
	 


 ** Tests used: Pearson’s chi-square test; Fisher’s exact test; Mann–Whitney non-parametric test.
[bookmark: _Hlk234269845]Overall, 89.9% of students reported practising self-medication during the previous 12 months. Self-medication was reported as rare by 55.9% of participants, monthly by 25.1%, weekly by 5.7%, and daily by 3.2%. Based on the predefined classification, 66.0% of participants were categorised as non-frequent self-medicators (never or rarely), whereas 34.0% were classified as frequent self-medicators (monthly, weekly, or daily use). Only 6.6% of participants reported experiencing adverse effects associated with self-medication. (Table 2)
Regarding types of medications used without a medical prescription in the previous 12 months, analgesics and anti-inflammatory drugs were the most commonly reported (84.2%). The use of vitamins, supplements, and natural products was also common (51.8%), as was the use of antihistamines (48.6%). In contrast, the non-prescribed use of antibiotics was relatively uncommon (15.4%). (Table 2)

Table 2 – Self-medication practices, non-prescription substances used, and adverse effects
	Characteristics
	n/n total (%)  
	  Self-medication*
	p-value**

	
	
	Non-
frequent*

		



	Frequent*
	



	

	
	
	n (%)
	n (%)

	

	How often do you resort to self-medication?
	Never
	25 / 247 (10,1)
	163/247 (66,0)
	-
	<0,001*

	
	Rarely
	138 / 247 (55,9)
	
	
	

	
	Monthly
	62 / 247 (25,1)
	-
	84/247 (34,0)

	

	
	Weekly
	14 / 247 (5,7)
	
	
	

	
		



	Daily



	8 / 247 (3,2)
	
	
	

	Use of non-prescription substances in the last 12 months
	Analgesics/anti-inflammatory drugs
	208 / 247 (84,2)
	133/208 (63,9)
	75/208 (36,1)
	0,107

	
	Antidepressants
	3 / 247 (1,2)
	0/3 (0,0)
	3/3 (100,0)
	0,011*

	
	Sedatives/Tranquilizers
	34 / 247 (13,8)
	15/34 (44,1)
	19/34 (55,9)
	0,005*

	
	Stimulants
	7 / 247 (2,8)
	1/7 (14,3)
	6/7 (85,7)
	0,012*

	
	Vitamins/supplements/natural products
	128 / 247 (51,8)
	73/128 (57,0)
	55/128 (43,0)
	0,003*

	
	Antibiotics
	38 / 247 (15,4)
	27/38 (71,1)
	11/38 (28,9)
	0,596

	
	Antihistamines
	120 / 247 (48,6)
	64/120 (53,3)
	56/120 (46,7)
	˂0,001*

	
	Others
	22 / 247 (8,9%)
	8/22 (36,4)
	14/22 (63,6)
	0,005*

	Have you ever experienced adverse effects from self-medication?
	16 / 242 (6,6)
	7/16 (43,8)
	9/16 (56,3)
	0,053


*Statistically significant; ** Tests used: Pearson’s chi-square test; Fisher’s exact test; Mann–Whitney non-parametric test.
For drugs with potential central nervous system effects, low frequencies were observed for antidepressants (1.2%) and stimulants (2.8%). Sedatives/tranquillisers were reported by 13.8% of participants, indicating a higher frequency than antidepressants and stimulants, but lower than the other medication groups. (Table 2)
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Figure 2 – Sources of acquisition of medications used for self-medication
The acquisition of self-medication medications predominantly occurred in pharmacies (89.9%). Non-prescription retail outlets, including pharmacies and supermarkets with health sections, were reported by approximately 45% of participants. In contrast, online purchasing was reported by only 5.7% of participants, suggesting that this method of acquisition was relatively uncommon among medical students. (Figure 2)
Knowledge, attitudes, and sources of guidance associated with self-medication
[bookmark: _Hlk240553318]Regarding knowledge, attitudes, perceptions, and sources of guidance associated with self-medication, most students demonstrated high awareness of its potential risks, particularly the potential for self-medication to delay the diagnosis of important diseases (96.8%) and its contribution to antibiotic resistance (98.4%). However, 36.0% provided the predefined appropriate response by disagreeing that self-medication is safe when the medication is known.  (Table 3).
In terms of attitudes, the majority of students provided responses classified as appropriate according to the predefined scientific criteria. Specifically, 81.4% disagreed that self-medication reflected responsibility for their health, 57.5% disagreed that it was the best option for their health, and 64.4% disagreed that it represented an important attitude for their health. Similarly, 25.1% disagreed with the acceptability of using medications without a prescription for a short period, while 38.5% disagreed with the acceptability of reusing previously prescribed medications for the same symptoms. Dietary supplements were also widely accepted, with 65.2% of students not disagreeing with their use without prescription. (Table 3).
Table 3 – Students’ knowledge and attitudes regarding medication use and self-medication.
	Affirmation (correct answer)
	Appropriate* Responses
		



	Self-medication



	p-value**

	
	
	Non frequent
	 Frequent 
	

	
	n / n total (%)
	n (%)
	n (%)
	

	Knowledge about medication use
	It is acceptable to use medications without prescription for a short period. (disagree)
	62 / 247 (25,1)
	46/62 (74,2)
	16/62 (25,8)
	0,110

	
	It is acceptable to use previously prescribed medications to treat the same symptoms. (disagree)
	95 / 247 (38,5)
	70/95 (73,7)
	25/95 (26,3)
	0,042*

	
	Self-medication can delay the diagnosis of important diseases. (agree)
	239 / 247 (96,8)
	155/239 (64,9)
	84/239 (35,1)
	0,009*

	
	Health training increases my confidence in self-medication. (disagree)
	25 / 247 (10,1)
	18/25 (72,0)
	7/25 (28,0)
	0,497

	
	Self-medication can contribute to antibiotic resistance. (agree)
	243 / 247 (98,4)
	160/243 (65,8)
	83/243 (34,2)
	0,694

	
	Self-medication is safe when one knows the medication. (disagree)
	89 / 247 (36,0)
	67/89 (75,3)
	22/89 (24,7)
	0,019*

	
	Dietary supplements can be taken without medical prescription because they do not cause negative effects on the body. (disagree)
	161 / 247 (65,2)
	105/161 (65,2)
	56/161 (34,8)
	0,725

	Attitudes and reasons associated with the practice of self-medication
	Because I want to take responsibility for my health. (disagree)
	201 / 247 (81,4)
	142/201 (70,6)
	59/201 (29,4)
	0,002*

	
	Because I do not want to appear as if I do not know how to take care of myself. (disagree)
	241 / 247 (97,6)
	161/241 (66,8)
	80/241 (33,2)
	0,099

	
	Because I believe it is the best for my health. (disagree)
	142 / 247 (57,5)
	106/142 (74,6)
	36/142 (25,4)
	0,001*

	
	Because I reflect on self-medication and believe it is an important attitude for my health. (disagree)
	159 / 247 (64,4)
	115/159 (72,3)
	44/159 (27,7)
	0,005*

	
	Because I am ashamed that others may think I am not interested in my health. (disagree)
	244 / 247 (98,8)
	161/244 (66,0)
	83/244 (34,0)
	0,980

	
	Because I feel pressure from others to self-medicate for minor health problems. (disagree)
	233 / 247 (94,3)
	154/233 (66,1)
	79/233 (33,9)
	0,890

	
	Because it is consistent with my lifestyle. (disagree)
	185 / 247 (74,9)
	128/185 (69,2)
	57/185 (30,8)
	0,070


The level of agreement was assessed using a five-point Likert scale, ranging from “strongly disagree” to “strongly agree”. For analytical purposes, responses were classified as adequate or inadequate according to the direction of agreement or disagreement supported by current scientific evidence for each statement. Statistically significant; ** Pearson’s chi-square test. *
Most participants (93.2%) considered greater awareness of self-medication to be needed in the academic context, and 77.7% responded ‘Yes’ or ‘Partially’ when asked whether their medical training gives them competence to self-medicate. However, 58.6% reported not wanting to assume responsibility for their own health, and 25.1% did not consider self-medication compatible with their lifestyle. (Table 4)
Regarding safety perceptions, 37.4% of participants provided responses indicating that the use of medications without medical prescription by medical students should not be considered safe. (Table 4)
Regarding sources of guidance, family (64.3%) and medical literature (63.3%) were the most frequently reported, followed by prior prescriptions (52.1%). Significant associations with frequency of self-medication were observed for family (p = 0.022), medical literature (p = 0.002), and advice from fellow students (p = 0.018).
Seeking advice from fellow students was reported by 27.1% of participants, while digital media were less frequently used (17.4%). Advice from friends or neighbours (10.0%) and other sources (5.5%) was uncommon and not significantly associated with self-medication behaviour. (Table 4)
Table 4 – Perceptions and Sources of Guidance Associated with Self-Medication
	Affirmation (correct answer)
	Appropriate* Responses
		



	Self-medication



	p-value**

	
	
	Non frequent
	 Frequent 
	

	
	n / n total (%)
	n (%)
	n (%)
	

	Perception of safety and need for awareness about self-medication
	Do you consider the use of medications without medical prescription by medical students to be safe? (disagree)
	67 / 179 (37,4)
	38/67 (56,7)
	29/67 (43,3)
	0,033*

	
	Do you consider that self-medication should be the target of greater awareness among medical students? (agree)
	193 / 207 (93,2)
	121/193 (62,7)
	72/193 (37,3)
	0,063

	Perception of competence for self-medication among medical students
	Do you think that your medical training gives you the competence to self-medicate? (agree)
	192 / 247 (77,7)
	121/192 (63,0)
	71/192 (37,0)
	0,060

	Sources of guidance used in the practice of self-medication
	Family
	155 / 241 (64,3)
	111/155 (71,6)
	44/155 (28,4)
	0,022*

	
	Faculty colleagues
	65 / 240 (27,1)
	35/65 (53,8)
	30/65 (46,2)
	0,018*

	
		



	Other friends or neighbours



	24 / 241 (10,0)
	14/24 (58,3)
	10/24 (41,7)
	0,438

	
		



	Previous prescription



	126 / 242 (52,1)
	76/126 (60,3)
	50/126 (39,7)
	0,065

	
		



	Media (Internet, audiovisual media)



	42 / 242 (17,4)
	27/42 (64,3)
	15/42 (35,7)
	0,832

	
		



	Medical literature



	150 / 237 (63,3)
	88/150 (58,7)
	62/150 (41,3)
	0,002*

	
		



	Others



	12 / 218 (5,5)
	7/12 (58,3)
	5/12 (41,7)
	0,615


The level of agreement was assessed using a five-point Likert scale, ranging from “strongly disagree” to “strongly agree”. For analytical purposes, responses were classified as adequate or inadequate according to the direction of agreement or disagreement supported by current scientific evidence for each statement. Statistically significant; ** Pearson’s chi-square test. *

Health situations that motivate self-medication
The analysis of students' behaviour in relation to different health situations revealed a pattern of medication use that depended on symptom intensity.
Most participants reported using medications frequently or very frequently when symptoms are intense, namely in the presence of severe pain (72.9%), when they feel “really unwell” (75.3%), or when they consider medication absolutely necessary (81.8%).
In contrast, the immediate use of medications for mild symptoms was less frequent. More than half of the students reported rarely taking medication whenever they feel pain (51.0%) or not hesitating to use it (59.1%).
In statements related to management strategies without immediate medication use — such as letting symptoms progress, ignoring them, or maintaining usual activities — a more heterogeneous distribution of responses was observed, with greater concentration in the intermediate categories of the frequency scale. (Figure 3)

Figure 3 - Frequency of medication use in different health situations
[bookmark: _Hlk234271965]Regarding the symptoms prompting self-medication, physical complaints were predominant. Pain-related symptoms, including sore throat, headache, and dysmenorrhea, were the most frequently reported (86.6%), followed by fever (70.4%) and cough (55.5%). Psychological symptoms such as anxiety (23.9%) and insomnia (23.1%) were also reported. In addition, academic-related issues, including lack of concentration (13.4%) and perceived reduced academic performance (11.7%), were identified as motivators for self-medication.
Multivariable logistic regression analysis
Multivariable logistic regression identified several attitudinal factors significantly associated with frequent self-medication. Participants who considered the reuse of previously prescribed medications to treat the same symptoms acceptable were more likely to report frequent self-medication (OR = 2.230; 95% CI: 1.058–4.701; p = 0.035). Similarly, the belief that self-medication represents the best option for one’s own health was associated with higher odds of frequent self-medication (OR = 3.295; 95% CI: 1.640–6.620; p = 0.001).
A higher likelihood of frequent self-medication was also observed among students in the 4th–6th years compared with other academic years, although this association was of borderline statistical significance (OR = 2.033; 95% CI: 0.999–4.138; p = 0.050). (Table 5)
Regarding model fit, the Nagelkerke coefficient of determination indicated that approximately 20.0% of the variability in self-medication was explained by the included variables (R² = 0.200). The Omnibus test of model coefficients was statistically significant (p < 0.001), indicating that the model fit better than the null model. The Hosmer-Lemeshow test indicated good model fit to the data (p = 0.967), with no significant difference between observed and predicted values. (Table 5)
Table 5 - Multivariable logistic regression analysis of factors associated with frequent self-medication
	Variables
	OR
	IC (95%)
	p-value

	
	
	Lower
	Upper
	

	It is acceptable to use previously prescribed medications to treat the same symptoms.
	2,230
	1,058
	4,701
	0,035

	Because I believe it is the best for my health.
	3,295
	1,640
	6,620
	0,001

	Academic Year (4th to 6th Year)
	2,033
	0,999
	4,138
	0,050

	Constant
	0,112
	
	
	<0,001


* Nagelkerke R-squared = 0.200; Omnibus Tests of Model Coefficients p < 0.001; Hosmer and Lemeshow Test p = 0.967.
Variables with p < 0.05 in the univariate analyses were considered for inclusion in the multivariable model. Students in the 1st–3rd years were used as the reference category for academic year.
[bookmark: _Toc234492691]
DISCUSSION
The present study demonstrated a high prevalence of self-medication among medical students at the Faculty of Medicine of the University of Porto, with almost 90% of participants reporting this practice. This finding indicates that self-medication is not an occasional behaviour but rather a common and largely accepted strategy for managing health problems within this population, reflecting factors beyond healthcare accessibility, including cognitive, behavioural, and educational influences.[11] Notably, in our study, 34.0% of participants reported frequent self-medication, defined as daily, weekly, or monthly use, indicating that for a substantial proportion of students this practice constitutes a regular component of health management rather than an occasional response to specific symptoms.
The prevalence observed among FMUP students is substantially higher than that reported in the general Portuguese population, which ranges from 26.5% to 54.3%. [6,7,15]
The prevalence observed in the present study is consistent with national and international findings, reinforcing the widespread practice of self-medication among university students. Reported prevalence estimates range from approximately 40% to over 90%, reflecting differences in academic populations, study methodologies, and sociocultural contexts. In Portugal, a prevalence of 54.3% has been reported among non-medical students at the University of Minho, while international studies have documented prevalence estimates exceeding 60% and reaching nearly 98% in some settings. [4,6,8,10,16,24] 
Among students in health sciences, including medical students, a higher prevalence has also been consistently observed. This has been attributed to greater pharmacological knowledge, higher health literacy, easier access to medications, and increased confidence in recognising and managing symptoms. [5,8,14,17,24,26]
However, our findings suggest that increased knowledge does not necessarily translate into safer medication practices. Despite near-universal awareness of the risks of self-medication, a substantial proportion of students reported acceptance of non-prescribed medication use and reuse of previously prescribed treatments. This suggests a dissociation between risk awareness and behaviour.
This pattern may reflect the influence of professional identity and perceived clinical competence, whereby medical training fosters a sense of autonomy that may facilitate self-directed medication use. In addition, the use of family, peers, and previously prescribed medications indicates the role of social and contextual reinforcement in sustaining these behaviours. It seems to reflect a knowledge–behaviour paradox, in which formal knowledge alone is insufficient to modify practices when counterbalanced by perceived professional competence and behavioural normalisation.
These findings are consistent with studies in medical and health sciences students reporting high rates of self-medication despite adequate knowledge of medications and awareness of potential risks. [8,9,10,14,26] One possible explanation is overconfidence, defined as the tendency to overestimate one’s knowledge or judgment, a phenomenon previously described in medical trainees where confidence does not always align with actual competence.[31] Consequently, pharmacological literacy may coexist with behaviours that expose individuals to avoidable risks.
A higher prevalence of self-medication was observed among female students, a finding consistent with previous studies conducted among university students and medical students. [6,22,28,30] This difference may reflect a combination of behavioural and psychosocial factors, including greater engagement with health-related concerns, increased healthcare utilisation, and different patterns of symptom perception and risk assessment. Women may be more likely to seek symptom relief and adopt proactive health-management behaviours, which may contribute to more frequent medication use.
The pattern of medication use identified in this study further supports the hypothesis that self-medication among medical students is primarily directed towards the management of mild and self-limiting conditions, although psychological and academic-related complaints also emerged as relevant motivations.
Consistent with this, physical complaints predominated as reasons for self-medication, with pain-related symptoms—including sore throat, headache, and dysmenorrhoea—being the most frequently reported, followed by fever and cough. Accordingly, analgesics and anti-inflammatory drugs were the most used medications, in line with previous studies. [12,14,18,26] Their widespread use is likely explained by their over-the-counter availability and by the perception that these symptoms can be managed safely without professional medical advice. Likewise, the association between antihistamine use and more frequent self-medication probably reflects the recurrent nature of allergic conditions, which are commonly perceived as mild, easily recognised, and suitable for self-management. Similar patterns have been reported among medical students. [17,35]
In contrast, the frequent use of vitamins, dietary supplements, and natural products raises different concerns. Although this pattern may reflect increasing interest in health promotion and disease prevention, it may also indicate that products perceived as "natural" are considered inherently safe. Many dietary supplements and natural products continue to be widely used despite limited or inconsistent evidence supporting their effectiveness for several indications, and they may cause adverse effects, toxicity, inappropriate use, and clinically relevant drug–supplement interactions.[19,20] The high consumption observed in this study therefore suggests that perceptions of safety and effectiveness may be influenced more by the perceived nature of these products than by the strength of the available scientific evidence. This finding is particularly relevant among medical students, for whom greater familiarity with evidence-based medicine would be expected to promote a more critical appraisal of the balance between benefits and harms. 
[bookmark: _Hlk234716064]Although medications with a less favourable safety profile were used less frequently, the reported use of sedatives and tranquillisers remains clinically relevant. This finding is consistent with previous studies among university and medical students linking psychotropic medication use to academic stress, anxiety, and sleep disturbances.[21,23] Evidence also suggests that benzodiazepine use is more common among medical students than among students from other academic disciplines, possibly reflecting the psychological demands of medical training together with greater familiarity with these medications.[34] In the present study, anxiety, insomnia, and academic-related concerns (lack of concentration and perceived reduced academic performance) were also reported as motivations for self-medication, supporting this interpretation. The use of sedatives without appropriate medical supervision raises concerns regarding dependence, inappropriate long-term use, and the normalisation of pharmacological coping strategies within a highly demanding educational environment, highlighting the need for both educational interventions and accessible student mental health support.
The use of antibiotics without a medical prescription, although reported by a minority of participants, remains an important public health concern. The prevalence observed in the present study was lower than that reported in previous studies involving university students, where self-medication with antibiotics is relatively common. [32] Evidence from a systematic review suggests that medical students may be particularly prone to this behaviour owing to their greater pharmacological knowledge and confidence in managing minor health problems independently. [17,33] However, this perceived competence may also reduce the likelihood of seeking professional medical advice. Given the well-established association between inappropriate antibiotic use and antimicrobial resistance, the persistence of this behaviour among medical students suggests that theoretical knowledge alone may be insufficient to ensure adherence to appropriate medication practices. This observation reinforces the importance of integrating antimicrobial stewardship principles more effectively into undergraduate medical education and promoting a stronger link between knowledge and behaviour.
The analysis of sources of guidance shows that self-medication is influenced by both formal and informal inputs. Family and medical literature were the most frequently reported sources, followed by prior prescriptions. Significant associations with frequency of self-medication were observed for medical literature (p = 0.002), family (p = 0.022), and advice from fellow students (p = 0.018), indicating that both formal academic resources and close social networks contribute to medication-related decision-making.
The frequent use of medical literature suggests that medical students rely on evidence-based information when making decisions about self-medication. However, the association between medical literature and more frequent self-medication also raises the possibility that increased access to medical knowledge may reinforce confidence in self-managing health problems. Likewise, the influence of family highlights the importance of early health behaviours and social norms, while the association with advice from fellow students suggests that peer interactions within the medical school environment may further reinforce self-medication practices.
Digital media and other informal sources were reported less frequently and were not significantly associated with self-medication behaviour. This finding differs from that reported among Portuguese university students, in whom the internet was the main source of health information.[36] The greater use of medical literature by medical students may explain this difference. Overall, these findings suggest that self-medication is influenced by both scientific information and social factors, particularly family and peers.
Most students obtained medications from pharmacies, consistent with previous studies. [17,25,27,29] This finding may reflect both the accessibility of pharmacies and the trust placed in pharmacists as healthcare professionals. Nevertheless, ease of access may also facilitate self-medication practices, particularly when combined with high perceived competence and low perceived risk. Notably, approximately 45% of participants reported obtaining products from parapharmacies and supermarkets with health sections. This finding may be related to the widespread availability of vitamins, dietary supplements, and natural products in these settings, which were among the products most commonly used by participants in the present study. [7,25]
The multivariable analysis provides important insight into the determinants of self-medication behaviour. Students who considered the reuse of previously prescribed medications to treat the same symptoms acceptable were significantly more likely to report frequent self-medication, while the belief that self-medication represents the best option for one’s own health was also independently associated with higher odds of frequent self-medication (OR = 2.230 and OR = 3.295, respectively). These findings indicate that self-medication behaviour is strongly influenced by attitudinal factors, particularly beliefs regarding the appropriateness and perceived therapeutic value of self-directed treatment.
Beyond knowledge, these results suggest that decision-making is shaped by subjective evaluations of necessity and benefit, which may override risk considerations. In this context, attitudes towards medication reuse and perceived adequacy of self-treatment appear to play a central role in guiding behaviour.
A tendency towards higher levels of frequent self-medication was also observed among students in the later years of medical training, although this association was of borderline statistical significance. This pattern may reflect the progressive development of clinical exposure, familiarity with pharmacological agents, and increased confidence in managing health-related problems independently throughout medical education. However, this growing autonomy may also contribute to the normalisation of self-medication, whereby repeated exposure to medications and clinical decision-making contexts reduces perceived need for professional consultation.
Importantly, this finding has implications beyond students’ personal health behaviours. Medical school represents a critical stage in the development of professional identity, during which attitudes towards medication use are formed and reinforced. Behaviours adopted during training may therefore influence future prescribing practices and approaches to patient counselling regarding responsible medicine use. Integrating structured reflection on self-medication into undergraduate medical education may contribute not only to safer personal behaviours among students, but also to more prudent prescribing practices in future clinical practice.
[bookmark: _Hlk240400013]Several limitations should be considered when interpreting our findings. The cross-sectional design precludes causal inference, and the use of a self-administered questionnaire may have introduced recall bias and social desirability bias. In addition, voluntary participation may have introduced selection bias, as students with a greater interest in medication use or self-medication practices may have been more likely to participate. Furthermore, the response rate was relatively low (14.5%), which raises the possibility of non-response bias. Students with a greater interest in medication use or self-medication practices may have been more likely to participate, potentially limiting the representativeness of the sample. The single-centre design limits external validity and generalisability to other academic settings, while the relatively small sample size may have reduced statistical power to detect smaller effect sizes. Moreover, the lack of formal validation of the attitudinal scales may have affected the measurement validity of some constructs. Additionally, information on self-perceived health status, chronic medical conditions, medication coverage, healthcare accessibility, and socioeconomic characteristics was not collected. These factors may influence medication-related behaviours and could have acted as potential confounders. Future studies should explore their contribution to self-medication practices among medical students.
The modest explanatory power of the multivariable model (Nagelkerke R² = 0.20) suggests that self-medication behaviour is influenced by factors not fully captured in the present analysis. Psychological variables, such as stress, coping strategies, personality traits, and mental health status, as well as contextual determinants, including healthcare accessibility and sociocultural norms, are likely to play an important role. Rather than constituting a limitation per se, this finding reflects the multifactorial nature of self-medication and the complexity of medication-related decision-making. Future research should incorporate broader psychosocial and behavioural frameworks to better characterise these mechanisms.
Despite these limitations, the study has several strengths. It provides a detailed characterisation of self-medication practices among medical students, incorporating both behavioural and attitudinal dimensions. The use of multivariable analysis allowed the identification of independent associations, strengthening the robustness of the findings. Furthermore, this study contributes to the limited body of evidence on self-medication among medical students in Portugal, particularly at the Faculty of Medicine of the University of Porto.
From an educational perspective, these findings have important implications for medical training. While pharmacological knowledge and clinical exposure are essential components of the curriculum, they may also inadvertently contribute to increased autonomy in health-related decision-making without sufficient reflection on associated risks. The persistence of high self-medication rates despite awareness of potential harms suggests that knowledge-based approaches alone are insufficient to modify behaviour.
Our findings indicate that educational interventions should move beyond the transmission of pharmacological knowledge and explicitly address attitudes, risk perception, and decision-making processes related to medication use. Potential strategies include reflective discussions on self-medication practices, case-based learning activities focused on responsible medicine use, training on cognitive biases such as overconfidence, and educational sessions addressing antimicrobial stewardship and the appropriate use of psychotropic medications, dietary supplements, and natural products. Encouraging help-seeking behaviours and ensuring access to student mental health support services may also contribute to reducing inappropriate self-medication motivated by stress, anxiety, or academic pressure.
The observed association between attitudinal factors and self-medication highlights the importance of promoting a more critical appraisal of self-care behaviours throughout medical training. Incorporating structured reflection on self-medication practices, alongside discussion of appropriate indications for seeking professional medical advice, may help bridge the gap between knowledge and behaviour identified in the present study.
Taken together, the findings suggest that self-medication among medical students is shaped by a complex interaction of knowledge, perceived competence, attitudes, and risk perception, rather than by access to medicines alone.
Future research should adopt multicentre, longitudinal designs to better understand the evolution of these behaviours throughout medical training and to identify modifiable determinants amenable to educational interventions. Early behavioural-focused education may contribute not only to safer personal medication practices among students, but also to more prudent prescribing behaviour, more effective patient counselling, and the promotion of rational use of medicines in future clinical practice.
[bookmark: _Toc234492692]CONCLUSION
Self-medication was highly prevalent among medical students, with frequent use reported by approximately one-third of participants. Acceptance of medication reuse and the belief that self-medication benefits personal health were independently associated with frequent self-medication. These findings suggest that attitudes towards medication use may play an important role in self-medication behaviour and highlight the need for educational interventions addressing behavioural determinants and promoting responsible medication use throughout medical training.
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Rarely	
I try to ignore it and continue with my life normally.	I do nothing, I simply let it pass.	I prefer to let my body fight the problem on its own.	I do not hesitate to take medication.	If I have pain, I need medication to solve the problem.	I always take something if I am in pain.	I only take medication when absolutely necessary.	I only take something when I feel really unwell.	I only take medication when I am in severe pain.	8.9068825910931168E-2	8.0971659919028341E-2	5.6680161943319839E-2	0.59109311740890691	0.53036437246963564	0.51012145748987858	2.0242914979757085E-2	4.048582995951417E-2	5.6680161943319839E-2	Seldom	
I try to ignore it and continue with my life normally.	I do nothing, I simply let it pass.	I prefer to let my body fight the problem on its own.	I do not hesitate to take medication.	If I have pain, I need medication to solve the problem.	I always take something if I am in pain.	I only take medication when absolutely necessary.	I only take something when I feel really unwell.	I only take medication when I am in severe pain.	0.17408906882591094	0.14979757085020243	0.10526315789473684	0.23076923076923078	0.25910931174089069	0.27530364372469635	3.2388663967611336E-2	4.8582995951417005E-2	4.4534412955465584E-2	Sometimes	
I try to ignore it and continue with my life normally.	I do nothing, I simply let it pass.	I prefer to let my body fight the problem on its own.	I do not hesitate to take medication.	If I have pain, I need medication to solve the problem.	I always take something if I am in pain.	I only take medication when absolutely necessary.	I only take something when I feel really unwell.	I only take medication when I am in severe pain.	0.32793522267206476	0.36437246963562753	0.32388663967611336	0.10121457489878542	0.13765182186234817	0.145748987854251	0.12955465587044535	0.15789473684210525	0.17004048582995951	Frequently	
I try to ignore it and continue with my life normally.	I do nothing, I simply let it pass.	I prefer to let my body fight the problem on its own.	I do not hesitate to take medication.	If I have pain, I need medication to solve the problem.	I always take something if I am in pain.	I only take medication when absolutely necessary.	I only take something when I feel really unwell.	I only take medication when I am in severe pain.	0.29554655870445345	0.29959514170040485	0.2874493927125506	4.8582995951417005E-2	6.4777327935222673E-2	6.0728744939271252E-2	0.40485829959514169	0.39676113360323889	0.40485829959514169	Very frequently	



I try to ignore it and continue with my life normally.	I do nothing, I simply let it pass.	I prefer to let my body fight the problem on its own.	I do not hesitate to take medication.	If I have pain, I need medication to solve the problem.	I always take something if I am in pain.	I only take medication when absolutely necessary.	I only take something when I feel really unwell.	I only take medication when I am in severe pain.	0.11336032388663968	0.10526315789473684	0.22672064777327935	2.8340080971659919E-2	8.0971659919028341E-3	8.0971659919028341E-3	0.41295546558704455	0.35627530364372467	0.32388663967611336	
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