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A B S T R A C T   

Ethnopharmacological relevance: There are plant species used in the Mexican traditional medicine for the empirical 
treatment of anxiety and depression. 
Aim of the study: This work assessed the prevalence of self-medication with medicinal plants and the prevalence 
of the concomitant use of prescribed psychiatric drugs and medicinal plants for treating symptoms associated 
with anxiety and depression during the Covid-19 lockdown in Mexico. 
Materials and methods: The suspected adverse reactions associated with drug-herb interactions were assessed. The 
factors associated with self-medication, the concomitant use of herb-drug combinations, and the presence of 
adverse reactions due their combined use is also reported. The study was descriptive and cross-sectional using an 
online questionnaire conducted among population with symptoms associated with anxiety and depression (n =
2100) from seven states of central-western Mexico. 
Results: The prevalence of the use of herbs (61.9%) and the concomitant use of drug-herb combinations (25.3%) 
were associated with being diagnosed with mental illness [OR:2.195 (1.655–2.912)] and the use of psychiatric 
medications [OR:307.994 (178.609–531.107)], respectively. The presence of adverse reactions (n = 104) by the 
concomitant use of drug-herb combinations was associated with being unemployed [p = 0.004, OR: 3.017 
(1.404–6.486)]. 
Conclusion: Health professionals should be aware if their patients concomitantly use medicinal plants and psy
chiatric drugs. Public health campaigns should promote the possible adverse reactions that might produce the 
concomitant use of drug-herb combinations for mental illnesses.   

1. Introduction 

Worldwide, there are approximately 300 million people living with 
depression and more than 260 million people with anxiety. In many 
cases, both conditions can be diagnosed at the same time (WHO, 2017). 
Depressive and anxiety disorders produce significant levels of disability, 

affecting physical, mental, and social functions, and they are also asso
ciated with an increased risk of premature death (Griebel and Holmes, 
2013). The presence of severe mental diseases is also associated with low 
socioeconomic status and low educational level (Fryers et al., 2005). 

In Mexico, the most recent data indicate that one in five individuals 
might have at least one mental disorder at some point in life (Valencia, 
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2018). Anxiety disorders are the most prevalent (14.3% of the popula
tion) and the most chronic, followed by substance use (9.2%) and af
fective (9.1%) disorders, of which depression is the most prevalent 
(7.2%) (Medina-Mora et al., 2007). Moreover, anxiety and depression 
disorders occur more frequently in women than in men (Medina-Mora 
et al., 2007). The age of onset of most psychiatric disorders is around 21 
years (Rafful et al., 2012). The central-western region of Mexico has the 
highest prevalence of mental disorders, which is 36.7%, whereas the 
national prevalence is 28.6% (Medina-Mora et al., 2003). According to 
Valencia (2018) less than 10% of patients with anxiety and depression 
disorders in Mexico seek medical attention. However, current psychi
atric drugs might induce side effects, such as sexual dysfunction, 
metabolic syndrome, dependency, weight-gain, etc. (Gao et al., 2011). 
This could open the possibility of patients self-medicating with alter
native products like herbs. Approximately 49 plant species are used in 
traditional Mexican medicine for the treatment of anxiety and depres
sion (López-Ruvalcaba and Estrada-Camarena, 2016). However, only 27 
of these plants have been scientifically studied in preclinical models and 
only 4 plants have been studied in clinical trials (López-Ruvalcaba and 
Estrada-Camarena, 2016). The prevalence of the most common herbs 
used to treat symptoms associated with anxiety and depression (SAAD) 
in Mexico is unknown. 

On 30th January 2020, the World Health Organization (WHO) 
declared the outbreak of Covid-19 registered in China to be a Public 
Health Emergency of International Concern, and on March 11th the 
WHO declared Covid-19 to be pandemic (WHO, 2020). The first case of 
Covid-19 in Mexico was confirmed on February 28th, 2020 (Secretaría 
de Gobernación, 2020). Approximately, 25–50% of the world popula
tion has experienced anxiety and depression during the Covid-19 
pandemic (Li et al., 2020; Zhang and Ma, 2020; Özdin and Bayrak 
Özdin, 2020). In Mexico, the prevalence of severe anxiety and depres
sion during the Covid-19 lockdown ranges from 20.8% to 48% (Galin
do-Vázquez et al., 2020; Pérez-Cano et al., 2020; Teran-Perez et al., 
2020). Anxiety and depression are increased during the Covid-19 
pandemic due to the increase of sensationalized news and misinforma
tion, the fear of getting infected themselves or family members 
(Pérez-Cano et al., 2020). The main objective of this work was to assess 
the prevalence of self-medication with medicinal plants for the treat
ment of SAAD during the Covid-19 lockdown in Mexico. This study 
describes the prevalence of the concomitant use of herb-drug combi
nations for the treatment of SAAD. In addition, adverse reactions (ARs) 
associated with the concomitant use of herbs and psychiatric medica
tions are also reported. The factors associated with self-medication, the 
concomitant use of drug-herb combinations, and the presence of ARs 
due to the concomitant use of drug-herb combinations is also reported. 
This information that entails what medicinal herbs are commonly used 
for the treatment of SAAD is useful for mental health professionals and 
general practitioners. 

2. Materials and methods 

2.1. Study design 

This descriptive cross-sectional study was carried out from March 
2020 to June 2020, during the Covid-19 lockdown in Mexico. Seven 
states located in the central-western region of Mexico (Queretaro, 
Michoacán, San Luis Potosí, Mexico City, State of Mexico, Guanajuato, 
and Jalisco) were included in the study. Participants were asked to 
complete an online questionnaire that included sociodemographic 
characteristics (gender, age, education, employment situation, etc.), 
socio-economic characteristics (number of rooms, number of bath
rooms, numbers of occupants, and relationship to interviewee, etc.), 
which were calculated according to the Mexican Association of Market 
and Public Opinion Research Agencies (2018), presence of SAAD, 
presence of comorbidities, use of herbs for the treatment of SAAD, use of 
psychiatric medications, and concomitant use of drug-herb 

combinations. 

2.2. Research implementation 

The anonymity of respondents was maintained. The main variable of 
interest in this study was the use of medicinal herbs for the treatment of 
SAAD during the Covid-19 pandemic. The inclusion criteria were as 
follows: general population presenting SAAD and older than 18 years 
old. The duration of each survey was 5 min. The protocol of this study 
was approved by the Institutional Committee of Bioethics in Research 
(University of Guanajuato, protocol number CIBIUG-P18-2020). 

2.3. Diagnostic criteria 

The presence of SAAD was based on the Diagnostic and Statistical 
Manual of Mental Disorders (DSM-IV) criteria (American Psychiatric 
Association, 1994). A professional psychologist (Miriam Ortiz-Cortes, M. 
Sc.) evaluated all the data obtained about the DSM-IV criteria. The 
validity of this survey was evaluated with the assistance of two highly 
qualified co-workers in the scientific area. 

2.4. Sample size estimation 

The appropriate population size for this study was estimated using 
the Raosoft software (Raosoft, Inc. free online software, Seattle, WA, 
USA). The population residing in these seven states is approximately 
46.3 million people, representing 42% of the national population. It was 
estimated that at least 20% of the Mexican population could be affected 
by anxiety and depression at some point in their life (Valencia, 2018; 
Medina-Mora et al., 2007). Therefore, 9.2 million residents were 
considered as the sample population. The margin of error (3%), the 
confidence level (99%), and the response distribution (50%) were 
calculated. Thus, a sample size of at least 1843 respondents was 
necessary. 

2.5. Plant identification 

The informants were requested to provide a brief botanical 
description of the medicinal plant. The specimens mentioned by the 
respondents were collected in different areas from Mexico. We requested 
herb companies from different regions of the country to collaborate in 
providing herbal samples before their process. In some cases, we had the 
opportunity to collect medicinal plants from their plantations. We also 
contributed to the proper identification of medicinal plants at no cost. 
For further reference, samples of plant species were preserved and 
identified in the herbarium Isidro Palacios (SLPM), Universidad 
Autonoma de San Luis Potosi, Mexico [Autonomous University of San 
Luis Potosi, Mexico]. The scientific names of the plant species and the 
family were searched in specialized bibliographies. 

2.6. Data analysis 

The Horn algorithm was used to determine whether the drug-herb 
interaction produced ARs, considering that herbal products were the 
precipitant drug, whereas the allopathic medicine was the object drug 
(Horn et al., 2007). The interactions between allopathic medicine and 
herbs were documented according to the Micromedex® database 
(DRUG-REAX System, 2009), Lexicomp® Drug Interactions for UpTo
Date (Jobson, 2017) and the Stockley book (Stockley, 2002). If the 
drug-herb interaction is not found in these databases, it is considered as 
a missing report. 

All responses reflected a congruent temporal relationship between 
the ARs and the use of the precipitant drug. Other alternative causes 
were considered, such as herbal products without knowing their com
ponents and quantity. Signs and symptoms referred by the respondents 
were taken as an objective evidence of the relationship between the ARs 
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and the precipitant drug. The evaluations were carried out by two in
dependent researchers, who discussed each case to reach an agreement. 
The findings are presented as the mean (standard deviations), percent
ages and odd ratios (95% CI), when specified. A chi-square test exam
ined associations between socio-demographic and socio-economic 
information, the self-medication with herbs for SAAD, and the 
concomitant use of drug-herb combinations. Statistical examination was 
executed using the software SPSS v20 (SPSS Inc, Chicago, IL). Statistical 
significance was set as p<0.05. 

3. Results 

The results showed that most of the respondents were women 
(57.5%), with an average age of 32.08 ± 13.57 years, with a high level of 
education (64.6%), single (70%), working (44.3%), and a middle so
cioeconomic status (63.6%) (Table 1). Approximately 14.3% of the re
spondents were diagnosed with mental illness and 19.2% of them used 
psychiatric medication prescribed by a physician. Findings indicated 
that 61.9% of the participants self-medicated with herbal products to 
treat SAAD (Table 1). Female gender, age (>40 years), low educational 
level (elementary and middle school), marital status (single), unem
ployment, having private health insurance program, being diagnosed 
with mental illness, the use of psychiatric medication, and consumption 
of drugs were the factors associated (p < 0.05) with self-medication 
(Table 1). Among these factors, respondents diagnosed with mental 
illness [OR:2.195 (1.655–2.912)], the use of psychiatric medication 
[OR:2.170 (1.696–2.777)] and having a private health insurance pro
gram [OR:1.657 (1.088–2.524)] were the factors that were associated 
with a higher probability of self-medication with herbal products used 
for the treatment of SAAD (Table 1). 

A total of 11 plant species were taxonomically identified (Table 2). It 
was not possible to identify other medicinal plants due the lack of 
botanical information provided by the respondents. The most common 
herbs used to treat SAAD were in the following order: orange blossom 
[Citrus × aurantium L. (Rutaceae)], chamomile [Matricaria chamomilla L. 
(Asteraceae)], valerian [Valeriana sorbifolia Kunth (Caprifoliaceae)], 
tilia [Tilia mexicana Schltdl. (Malvaceae)], and passion flower [Passiflora 
edulis Sims (Passifloraceae)] (Table 2). Other used herbs were cinnamon 
[Cinnamomum verum J. Presl (Lauraceae)], ginkgo [Ginkgo biloba L 
(Ginkgoaceae)], toronjil [Agastache mexicana (Kunth) Lint & Epling 
(Lamiaceae)], hierba de San Juan [Macrosiphonia hypoleuca (Benth.) 
Müll. Arg. (Apocynaceae)], cedrón [Aloysia citrodora Paláu (Verbena
ceae)], and marijuana [Cannabis sativa L. (Cannabaceae)]. 

Most of the plants were used for 1–3 months and were recommended 
mainly by a relative/friend (Table 2). Most of the participants perceived 
an improvement in their mental health status after consuming the me
dicinal herbs (Table 2). 

The medicinal plants were combined with at least another medicinal 
plant (61.2% of the cases) and the prevalence of the concomitant use of 
herb-drug was 25.3% (Table 3). Age (>40 years), low level of education, 
unemployment, presence of symptoms associated with anxiety, the use 
of psychiatric medication, presence of symptoms associated with 
depression, diagnosed with mental illness, having a public health in
surance program, and using two or more medicinal herbs were the 
factors associated (p < 0.05) with the concomitant use of drug-herb 
combinations (Table 3). Among these factors, the use of psychiatric 
medication [OR:307.994 (178.609–531.107)], being diagnosed with 
mental illness [OR: 12.039 (8.695–16.669)], and age (>40 years) [OR: 
2.569 (1.920–3.437)] were the factors that were associated with a 
higher probability of the concomitant use of drug-herb combinations 
(Table 3). 

The most frequent used psychiatric medications were clonazepam (n 
= 62 mentions), fluoxetine (n = 51), diazepam (n = 36), sertraline (n =
35), and escitalopram (n = 17) (Table 4). The most frequent drug-herb 
combinations were: 1) Valeriana sorbifolia-clonazepam (n = 34 men
tions), 2) Citrus × aurantium-clonazepam (n = 30), 3) Passiflora edulis- 

Table 1 
Factors associated with the self-medication of herbal products used for the 
treatment of SAAD in adults.  

Characteristics TOTAL 
N =
2100 

Self-medication of 
herbal products 
Frequency [n (%)]   

YES n =
1300 
(61.9) 

NO 
N =
800 
(38.1) 

p OR (95% CI) 

Gender 
Female 1207 

(57.5) 
775 
(59.6) 

432 
(54) 

0.011 1.257 
(1.053–1.502) 

Male 893 
(42.5) 

525 
(40.4) 

368 
(46) 

Age group, years 
(mean ± SD) 

32.08 
± 13.57 

32.71 ±
13.82 

31.05 
±

13.09 

0.006 – 

18-29 1207 
(57.5) 

719 
(55.3) 

488 
(61) 

1 Ref. 

30-39 519 
(24.7) 

237 
(18.2) 

137 
(17.1) 

0.189 1.174 
(0.924–1.492) 

>40 374 
(17.8) 

344 
(26.5) 

175 
(21.9) 

0.009 1.334 
(1.076–1.655) 

Level of education 
Elementary 
and middle 
school 

280 
(13.3) 

188 
(14.5) 

92 
(11.5) 

0.041 1.328 
(1.011–1.743) 

High school 464 
(22.1) 

290 
(22.3) 

174 
(21.8) 

0.473 1.083 
(0.871–1.345) 

College- 
postgraduate 

1356 
(64.6) 

822 
(63.2) 

534 
(66.8) 

1 Ref. 

Marital status 
Married/ 
cohabitant 

629 
(30) 

425 
(32.7) 

204 
(25.5) 

< 
0.001 

1.419 
(1.166–1.728) 

Single/ 
divorced/ 
widow 

1471 
(70) 

875 
(67.3) 

596 
(74.5) 

Employment status 
Student 762 

(36.3) 
459 
(35.6) 

303 
(37.9) 

1 Ref 

Employed 931 
(44.3) 

560 
(43.1) 

371 
(46.4) 

0.971 0.996 
(0.819–1.212) 

Unemployed 407 
(19.4) 

281 
(21.6) 

126 
(15.8) 

0.003 1.472 
(1.140–1.900) 

Socioeconomic status 
High 622 

(29.6) 
38 
(29.8) 

234 
(29.3) 

0.453  

Middle 1335 
(63.6) 

817 
(62.8) 

518 
(64.8) 

NS 

Low 143 
(6.8) 

95 (7.3) 48 (6)  

Health insurance program 
Public 1594 

(75.9) 
968 
(74.5) 

626 
(78.3) 

1 Ref 

None 392 
(18.7) 

250 
(19.2) 

142 
(17.8) 

0.267 1.139 
(0.905–1.432) 

Private 114 
(5.4) 

82 (6.3) 32 (4) 0.018 1.657 
(1.088–2.524) 

Diagnosed with mental illness 
Yes 300 

(14.3) 
229 
(17.6) 

71 
(8.9) 

<0.001 2.195 
(1.655–2.912) 

No 1800 
(85.7) 

1071 
(82.4) 

729 
(91.1) 

Use of psychiatric medication 
Yes 404 

(19.2) 
305 
(23.5) 

99 
(12.4) 

<0.001 2.170 
(1.696–2.777) 

No 1696 
(80.8) 

995 
(76.5) 

701 
(87.6) 

Consumption of drugs 
Yes 309 

(14.7) 
211 
(16.2) 

98 
(12.3) 

0.012 1.388 
(1.073–1.796) 

No 1791 
(85.3) 

1089 
(83.8) 

702 
(87.8) 

Consumption of alcohol 
Yes 901 

(42.9) 
575 
(44.2) 

326 
(40.8) 

0.118 1.153 
(0.965–1.379) 

(continued on next page) 
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clonazepam (n = 28), 4) Tilia mexicana-clonazepam (n = 26), 5) 
Matricaria chamomilla-fluoxetine (n = 22), 6) Valeriana sorbifolia-fluox
etine (n = 21), 7) Citrus × aurantium-fluoxetine (n = 21), 8) Passiflora 
edulis-fluoxetine (n = 18), 9) Tilia mexicana-fluoxetine (n = 18), 10) 
Citrus × aurantium-diazepam (n = 17), and 11) Citrus × aurantium-ser
traline (n = 17) (Table 4). 

In 70 patients, a total of 104 ARs were reported, of which, the most 
frequent were drowsiness (20.2%), followed by dizziness (16.3%), fa
tigue/tiredness (12.5%), nausea/vomiting (10.6%), headache (8.7%), 
anxiety (6.7%), and others (25%) including tremors, insomnia, hallu
cinations, nervousness, fear, anger, depression, hunger, diarrhea, 
gastritis, stomach pain, tachycardia, and sweating (Table 5). 

Table 6 shows the combinations of medicinal herbs and drugs with 
the highest probability of causality. All ARs have been previously 
documented. No serious life-threatening side effects were reported. The 
only two factors associated with the presence of ARs by the concomitant 
use of drug-herb were being unemployment [p = 0.004, OR: 3.017 
(1.404–6.486)] and the consumption of alcohol [p = 0.034, OR: 1.768 
(1.039–3.010)] (results not shown). 

4. Discussion 

The main difficulty in this study was the identification of medicinal 
plants. In many cases, we identified that the same herbal products were 
sold with different commercial names. This taxonomic information was 
useful for herb manufacturers considering they were willing to modify 
the label of their products with the correct name of the medicinal plant. 
Many companies refused to provide information about the medicinal 
plant identity contained in their products or they were unwilling to 
provide an interview due to the pandemic situation. We also should 
mention that there is a high possibility of undeclared medicinal herbs on 
the product label. The adulteration of herbal products is a common 
practice worldwide, even in first-world countries (Cordell and Colvard, 
2012). This might represent a potential health risk for consumers (Geck 
et al., 2020). DNA barcoding and high-resolution melting have been 
used to distinguish the classification of an unknown plant sample (Kress 
et al., 2005; Pang et al., 2013; Sun et al., 2017). These techniques should 
be implemented in the Mexican pharmacopeia to guarantee the quality 
and safety of herbal products sold in Mexico. 

Most of the medicinal plants cited in this work, including Citrus ×
aurantium, Matricaria chamomilla, Valeriana sorbifolia, Tilia mexicana, 
Passiflora edulis, Agastache mexicana, Aloysia citrodora, Macrosiphonia 
hypoleuca Cannabis sativa, and Cinnamomum verum are used in the 
Mexican traditional medicine for the treatment of anxiety and depres
sion (Berenzon and Saavedra, 2002; Rodríguez-Carranza, 2012; 
Guzmán-Gutiérrez et al., 2014). Ginkgo biloba is used worldwide for the 
treatment of anxiety and depression (Woelk et al., 2007). In folk medi
cine, all these plant species are administered as infusion using aerial 
parts or whole plant. The following plant species are native to Mexico: 

Table 1 (continued ) 

Characteristics TOTAL 
N =
2100 

Self-medication of 
herbal products 
Frequency [n (%)]   

YES n =
1300 
(61.9) 

NO 
N =
800 
(38.1) 

p OR (95% CI) 

No 1199 
(57.1) 

725 
(55.8) 

474 
(59.3) 

Presence of symptoms associated with 
Anxiety 296 

(14.1) 
208 
(16) 

88 (11) <0.001 1.691 (1.287– 
2.220) 

Depression 497 
(23.7) 

330 
(25.4) 

167 
(20.9) 

0.002 1.413 
(1.139–1.754) 

Anxiety and 
depression 

1307 
(62.2) 

762 
(58.6) 

545 
(68.1) 

1 Ref.  
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Valeriana sorbifolia, Macrosiphonia hypoleuca, Tilia mexicana, and Agas
tache mexicana. 

In a previous study, Berenzon-Gorn et al. (2009) showed that the use 
of medicinal herbs among patients with anxiety and depression in 
Mexico City was 15.2% and 9.1%, respectively. In the present study, the 
results showed that 61.9% of the participants self-medicate with herbal 
products to treat SAAD. This clearly indicates that Covid-19 lockdown 
substantially increased the use of medicinal herbs to treat mental dis
orders such as anxiety and depression among Mexican population. 
Worldwide, the use of herbs for the treatment of SAAD ranges from 2.28 
to 53% (Parslow and Jorm, 2004; Elkins et al., 2005; Roy-Byrne et al., 
2005; Wu et al., 2007; Niv et al., 2010; Ravven et al., 2011; Bystritsky 
et al., 2012; Stojanović et al., 2017; Nikolić et al., 2018). The findings 
showed that the high levels of self-medication to treat SAAD reported in 
this study are associated with female gender, age (>40 years), low 
educational level (elementary and middle school), marital status (sin
gle), unemployment, having private health insurance, being diagnosed 
with mental illness, the use of psychiatric medication, and consumption 
of drugs. Among these factors, female gender, age (>40 years), being 
diagnosed with mental illness, and the use of psychiatric medication are 
consistent with other studies (Parslow and Jorm, 2004; Niv et al., 2010; 
Vasiladis and Tempier, 2011; Ravven et al., 2011). Being diagnosed with 
mental illness was the main factor associated with the use of medicinal 
herbs to treat anxiety and depression in this study [OR:2.195 
(1.655–2.912)] and in a previous study [OR:3.45 (1.23–4.65)] in Mexico 
City (Berenzon-Gorn et al., 2009). Furthermore, a low educational level 
is consistent with two studies (Stojanović et al., 2017; Nikolić et al., 
2018), but it is in contrast with other studies, which indicate that a high 
educational level was associated with the use of medicinal herbs for the 
treatment of SAAD (Parslow and Jorm, 2004; Roy-Byrne et al., 2005; Niv 
et al., 2010; Vasiladis and Tempier, 2011; Ravven et al., 2011). In 
Canada, a high economic status was related to the use of herbs for the 
treatment of anxiety and depression (Vasiladis and Tempier, 2011), 
which is in contrast with the results obtained in this work. Unemploy
ment was a factor associated with self-medication, which is consistent 
with another study (Wu et al., 2007), but is in contrast with other 
studies, indicating that working is a main factor for using herbal prep
arations for the treatment of anxiety and depression (Niv et al., 2010; 
Ravven et al., 2011). The frequency of psychiatric drugs use (19.2%) 
reported in this study were higher than those found in other reports, 
ranging from 5.56 to 9.5% (Parslow and Jorm, 2004; Vasiladis and 
Tempier, 2011). 

The herbs most commonly used to treat SAAD were in the following 
order: orange blossom, chamomile, valerian, tilia, and passion flower. 
The most used herbs to treat anxiety and depression reported in other 
studies were St John’s-wort (Parslow and Jorm, 2004; Roy-Byrne et al., 
2005; Vasiladis and Tempier, 2011; Ravven et al., 2011), kava-kava 
(Piper methysticum) (Elkins et al., 2005), garlic and ginko (Niv et al., 

Table 3 
Factors associated with self-medication of concomitant use of drug-herb com
binations for the treatment of SAAD in adults.  

Characteristics Frequency of 
concomitant drug 
herb use [n (%)]   

YES n =
329 
(25.3) 

NO 
N = 971 
(74.7) 

p OR (95% CI) 

Gender 
Female 196 

(59.6) 
579 
(59.6) 

0.986 0.998 (0.773–1.287) 

Male 133 
(40.4) 

392 
(40.4) 

Age group, years 
(mean ± SD) 

36.85 ±
15.53 

31.31 ±
12.9 

<0.001 – 

18–29 140 
(42.6) 

579 
(59.6) 

1 Ref. 

30–39 60 (18.2) 177 
(18.2) 

0.164 1.265 (0.908–1.764) 

> 40 129 
(39.2) 

215 
(22.1) 

<0.001 2.569 (1.920–3.437) 

Level of education 
Elementary and 
middle school 

65 (19.8) 123 
(12.7) 

0.002 1.711 (1.216–2.406) 

High school 70 (21.3) 220 
(22.7) 

0.853 1.030 (0.753–1.409) 

College- 
postgraduate 

194 (59) 628 
(64.7) 

1 Ref 

Marital status 
Married/ 
cohabitant 

115 (35) 310 
(31.9) 

0.311 1.146 (0.880–1.492) 

Single/divorced/ 
widow 

214 (65) 661 
(68.1) 

Employment status 
Student 96 (29.2) 363 

(37.4) 
1 Ref 

Employed 150 
(45.6) 

410 
(42.2) 

0.029 1.383 (1.033–1.853) 

Unemployed 83 (25.2) 198 
(20.4) 

0.008 1.585 (1.127–2.229) 

Socioeconomic status 
High 101 

(30.7) 
287 
(29.6) 

0.528  

Middle 200 
(60.8) 

617 
(63.5) 

NS 

Low 28 (8.5) 67 (6.9)  
Health insurance program 

None 40 (12.2) 210 
(21.6) 

1 Ref. 

Public 261 
(79.3) 

707 
(72.8) 

<0.001 1.938 (1.343–2.797) 

Private 28 (8.5) 54 (5.6) 0.162 1.405 (0.871–2.265) 
Diagnosed with mental illness 

Yes 159 
(48.3) 

70 (7.2) <0.001 12.039 
(8.695–16.669) 

No 170 
(51.7) 

901 
(92.8) 

Use of psychiatric medication 
Yes 285 

(86.6) 
20 (2.1) <0.001 307.994 

(178.609–531.107) 
No 44 (13.4) 951 

(97.9) 
Consumption of drugs 

Yes 44 (13.4) 167 
(17.2) 

0.104 0.743 (0.519–1.064) 

No 285 
(86.6) 

804 
(82.8) 

Consumption of alcohol 
Yes 133 

(40.4) 
442 
(45.5) 

0.108 0.812 (0.630–1.047) 

No 196 
(59.6) 

529 
(54.5)   

Presence of symptoms associated with 
Anxiety 61 (18.5) 147 

(15.1) 
<0.001 1.691 (1.287–2.220) 

Depression 88 (26.7) 0.002 1.413 (1.139–1.754)  

Table 3 (continued ) 

Characteristics Frequency of 
concomitant drug 
herb use [n (%)]   

YES n =
329 
(25.3) 

NO 
N = 971 
(74.7) 

p OR (95% CI) 

242 
(24.9) 

Anxiety and 
depression 

180 
(54.7) 

582 
(59.9) 

1 Ref. 

Number of plants in 
the formulation 

2.62 ±
1.76 

2.26 ±
1.43 

<0.001 –  

1 plant 111 
(33.7) 

389 
(40.1) 

0.042 1.313 (1.010–1.706) 

2 or more plants 218 
(66.3) 

582 
(59.9)  
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Table 4 
Frequency of use among drug-herb combinations.  

Concomitant use of 
drug-herb 

N =
329 
(%) 

Citrus ×
aurantium N 
= 157 

Valeriana 
sorbifolia n 
= 127 

Matricaria 
chamomilla N 
= 112 

Passiflora 
edulis n =
107 

Tilia 
mexicana 
N = 105 

Cinnamomum 
verum n = 48 

Agastache 
mexicana N 
= 42 

Ginkgo 
biloba 
N = 45 

Macrosiphonia 
hypoleuca N = 32 

Aloysia 
citrodora N 
= 21 

Cannabis 
sativa 
N = 13 

Unidentified 
N = 51 

Benzodiazepines 
(BZD) 

117 
(35.6)             

Clonazepam 62 
(18.8) 

30 34 15 28 26 9 9 7 4 6 4 10 

Diazepam 36 
(10.9) 

17 9 12 12 7 7 5 3 1 3 2 7 

Alprazolam 14 
(4.3) 

3 7 6 3 2 2 1 2 4 0 0 0 

Another 
benzodiazepine 

6 (1.8) 3 0 1 1 0 1 1 1 0 0 0 0 

Selective serotonin 
reuptake inhibitors 
(SSRIs) 

139 
(42.2)             

Fluoxetine 51 
(15.5) 

21 21 22 18 18 6 7 3 7 5 4 3 

Citalopram 10 (3) 7 4 4 5 5 3 3 1 0 1 0 3 
Escitalopram 17 

(5.2) 
5 4 7 2 7 4 0 0 1 0 0 5 

Sertraline 35 
(10.6) 

17 16 12 9 11 2 3 3 5 0 0 7 

Paroxetine 15 
(4.6) 

8 6 5 8 4 0 3 2 1 1 0 2 

Other SSRIs 14 
(4.3) 

5 2 4 3 3 1 1 5 3 2 1 2 

Another 
antidepressant drug 

20 
(6.1) 

10 4 8 2 5 6 2 5 2 1 1 4 

Other medications 56 (17) 32 20 19 18 18 8 7 14 4 4 1 7  
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2010), melisa (Stojanović et al., 2017; Nikolić et al., 2018), chamomile 
(Ravven et al., 2011; Bystritsky et al., 2012), and valerian (Nikolić et al., 
2018). The findings agree with most of the previous studies. 

Some of the herbs most used to treat SAAD have been tested in 
clinical trials. For instance, C. aurantium essential oil used through 
inhalation has shown a reduction of the signs and symptoms associated 
with anxiety in patients with chronic diseases (Pimenta et al., 2016; 
Moslemi et al., 2019). M. chamomilla, G. biloba, and P. edulis, orally 
administered, and C. sativa, smoked, decreased symptoms associated 
with anxiety and depression in acute and long-term studies (Woelk et al., 
2007; Mao et al., 2016; Amsterdam et al., 2012; Bahorik et al., 2018). 

Most of the respondents perceived a general improvement in their 
mental health. However, this improvement could not be measured. A 
study in the United States of America indicated that patients consuming 
herbs perceived a general improvement in their mental health (Bystrit
sky et al., 2012). In contrast, a study in Australia showed that re
spondents who use herbs for anxiety and depression had a worse mental 
health (Parslow and Jorm, 2004). Most of the plants were used for 1–3 
months. This can be explained since the pandemic lockdown lasted 
between 2-3 months in Mexico. The main source of information for 
consuming medicinal herbs is a friend or relative, which is consistent 
with other studies (Stojanović et al., 2017; Nikolić et al., 2018). 

The use of multiple herbs for the treatment of anxiety and depression 
is a common practice, which is consistent with other studies (Ravven 
et al., 2011; Nikolić et al., 2018). The concomitant use of drug-herb 
combinations for treating symptoms associated with anxiety and 
depression is variable, ranging from 0.28 to 50% (Parslow and Jorm, 
2004; Niv et al., 2010; Vasiladis and Tempier, 2011; Ravven et al., 2011; 
Stojanović et al., 2017; Nikolić et al., 2018). In this study, the prevalence 
of the concomitant use of drug-herb combinations was 25.3%. This can 
be explained since psychiatric patients want to find alternative therapies 
to replace the use of medications or reduce the dose of psychiatric drugs. 

The ARs induced by the single administration of plants used for the 
treatment of SAAD have been extensively reported (LaFrance et al., 
2000). This work focused on ARs from the concomitant use of drug-herb 

combinations during the treatment of SAAD. Most of the ARs reported in 
this study were neurologic. Previously, it was reported that Passiflora 
edulis induced somnolence in humans (Ngan and Conduit, 2011). This 
might suggest that medicinal plants such as passion flower could act 
synergistically with psychiatric medications such as clonazepam. In 
other studies, some ARs reported with the concomitant use of drug-herb 
combinations for the treatment of SAAD were dizziness, nightmares, and 
nausea (Stojanović et al., 2017; Nikolić et al., 2018). Frequently, ARs are 
associated with older age because seniors consume more drugs and show 
a slow drug-metabolism. In this study, age was not a factor associated 
with the presence of ARs during the concomitant use of drug-herb 
combinations. All ARs for the concomitant use of drug-herb combina
tions were previously reported. 

The general considerations of this work are that many physicians do 
not ask their patients about the use of herbs or supplements or the 
concomitant use of drug-herb combinations. Health professionals should 
be aware if their patients concomitantly use drug-herb combinations to 
prevent and reduce ARs. In addition, it is necessary to sensitize health 
personnel about the use of medicinal herbs in patients. This knowledge 
can improve the physician-patient relationship. Previously, we have 
shown that Mexican physicians agree to receive scientific information 
about the use of medicinal herbs (Alonso-Castro et al., 2017). Public 
health campaigns should promote the possible ARs that might produce 
the concomitant use of drug-herb combinations for mental illnesses. 
Pharmacodynamic and pharmacokinetic studies should be carried out 
with the most common drug-herb combinations. ARs monitorization of 
drug-herb concomitant use is of great importance. In addition, patients 
should also ask their physicians before making the decision to consume 
herbal products. 

Regarding herbal products in Mexico, by 2017 there were only 27 
phytomedicine patents registered by the Mexican Institute of Industrial 
Property. This can be attributed, in part, to the low cohesion between 
university-business-government agencies to increase the innovation of 
pharmaceutical products in Mexico (Domínguez et al., 2015). Further
more, many herbal products sold in Mexico lack quality control for ef
ficacy and safety, as well as lack of monitoring of the quality of the 
finished product and avoid Mexican legislation. 

Some limitations of this study include that the results are based on 
self-reported data, the circumstances of the outbreak due to the Covid- 
19 pandemic might increase the cases of any mental disorder. The 
sample in this study cannot be extrapolated to the entire country. It was 
not possible to obtain a homogenous distribution of individuals. In 
addition, it is difficult to deduce causality between any of the variables 
examined in a cross-sectional study. 

5. Conclusions 

Findings in this study show a high prevalence (61.9%) of self- 
medication using herbal products to treat SAAD in the central-western 
region of Mexico. Being diagnosed with mental illness, use of psychi
atric medication, and having a private health insurance program were 
the strongest factors associated with self-medication. There is also a high 
prevalence (25.3%) of self-medication with the concomitant use of drug- 
herb combinations. The use of psychiatric medication, being diagnosed 
with mental illness, and age (>40 years) were the strongest factors 
associated with the concomitant self-medication of drug-herb 
combinations. 
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Table 5 
ARs reported with the concomitant use of drug-herb combinations.    

Doubtful Possible Probable Highly 
probable  

N =
104 
(%) 

N ¼ 19 
(18.3) 

n ¼ 57 
(54.8) 

N ¼ 26 
(25) 

n ¼ 2 
(1.9) 

Neurologic 
Somnolence 21 

(20.2) 
3 12 6 0 

Dizziness/vertigo 17 
(16.3) 

6 7 4 0 

Headache 9 (8.7) 1 7 1 0 
Other neurologic 

ARs 
4 (3.8) 0 3 1 0 

Psychiatric 
Anxiety 7 (6.7) 0 3 4 0 
Depression 2 (1.9) 0 2 0 0 
Other psychiatric 

ARs 
5 (4.8) 0 4 1 0 

Gastrointestinal 
Nausea/vomiting 11 

(10.6) 
2 7 2 0 

Diarrhea 4 (3.8) 3 0 0 1 
Gastritis 4 (3.8) 1 2 1 0 
Other 

gastrointestinal 
problems 

3 (2.9) 1 0 1 1 

Other AR 
Fatigue 13 

(12.5) 
2 7 4 0 

tachycardia 2 (1.9) 0 2 0 0 
Sweating 2 (1.9) 0 1 1 0  
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Passiflora edulis Tilia mexicana Fluoxetine Anxiety Probable (7) NO Withdrawal = discomfort 
continues 
NO Re-administration 
Dose-response relationship/AR =
positive 

Passiflora edulis Matricaria chamomilla - Agastache 
mexicana 

Clonazepam Sleepiness Probable (7) Withdrawal = elimination of the 
discomfort 
NO Re-administration 
Dose-response relationship/AR =
non-evaluable 

Passiflora edulis – Clonazepam Sleepiness Probable (7) NO Withdrawal = discomfort 
continues 
NO Re-administration 
Dose-response relationship/AR =
positive 

Passiflora edulis – Clonazepam Sleepiness Probable (7) NO Withdrawal = discomfort 
continues 
NO Re-administration 
Dose-response relationship/AR =
positive 

Passiflora edulis Tilia mexicana 
- Citrus × aurantium 

Diazepam Sleepiness 
-dizziness 

Probable (7) NO Withdrawal = discomfort 
continues 
NO Re-administration 
Dose-response relationship/AR =
positive 

Passiflora edulis Matricaria chamomilla - Citrus ×
aurantium 

Fluoxetine Gastritis Probable (7) NO Withdrawal = discomfort 
continues 
NO Re-administration 
Dose-response relationship/AR =
positive 

Passiflora edulis Matricaria chamomilla - Citrus ×
aurantium 

Fluoxetine Anxiety and fear Probable (7) NO Withdrawal = discomfort 
continues 
NO Re-administration 
Dose-response relationship/AR =
positive 

Passiflora edulis Tilia mexicana Sertraline Nausea and 
dizziness 

Probable (7) Withdrawal = elimination of the 
discomfort 
NO Re-administration 
Dose-response relationship/AR =
non-evaluable 

Passiflora edulis - Tilia mexicana – Clonazepam Sleepiness Probable (6) NO Withdrawal = discomfort 
continues 
NO Re-administration 
Dose-response relationship/AR =
non-evaluable 

Passiflora edulis - Tilia mexicana 
- Citrus × aurantium 

Clonazepam Fatigue-nausea Probable (6) NO Withdrawal = discomfort 
continues 
Dose-response relationship/AR =
non-evaluable 

Marijuana – Diazepam Fatigue-hunger Probable (5) NO Withdrawal = discomfort 
continues 
NO Re-administration 
Dose-response relationship/AR =
negative  
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