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Abstract. Self-medication (SM) is a significant public health problem in Riobamba, Ecuador, characterized by the use of drugs 

without a prescription. This practice carries risks such as inappropriate drug use and antimicrobial resistance. This study assesses 

the prevalence, associated factors, and attitudes towards SM in Riobamba. To do so, data were collected from 383 city residents, 

who also responded to a survey. To ensure the accuracy of the results, we asked respondents to answer some questions based on 

an Indeterminate Likert Scale. In this way, people can evaluate each of the different opinions, thus obtaining a more reliable 

result of the person's opinion, compared to the classic Likert scale. In addition, the Neutrosophic Similarity theory is used to 

convert the responses to a nominal scale. 

 
Keywords: Self-medication, public health, Indeterminate Likert Scale, triple refined indeterminate neutrosophic set (TRINS), 

Neutrosophic Similarity.

 

1 Introduction 

Self-medication refers to the use of medicinal products by the consumer to treat self-diagnosed disorders or 
symptoms, or the intermittent or continued use of a medication previously prescribed by a physician. This also 
includes the use of drugs for other family members, especially children and older adults. 

Throughout the history of human care, people have stood out for their knowledge and skill in maintaining life 

and health. These people, such as Hippocrates, Galen, Avicenna, and Paracelsus, among others, were recognized 
for their mastery of plants and the creation of the first drugs to treat diseases. Over time, the constant evolution 
and success of drugs have made them an essential component of therapeutic health management. 

The World Health Organization (WHO) includes self-medication as an important part of self-care and consid-
ers it a public health resource, especially in primary care within the health system. However, it is necessary to 
consider that in recent years, this practice has been increasing and has become established as a real public health 

problem, both in developing and developed countries. This practice entails several risks and many consequences, 
such as delayed diagnosis of diseases and their prolongation, due to masking symptoms; resistance to medications, 
especially antibiotics; appearance of comorbidities and even death. 

Approximately 71% of men and 82% of women in the United States have resorted to self-medication at least 
once in their lives. In Latin America, it has been observed that 62.6% of the population self-medicates. There is 
no representative data on this practice in Ecuador, and even worse for the city of Riobamba, therefore, the local 

panorama regarding self-medication is unclear. 
The type of disease, the social, cultural, and economic status of patients, national laws that regulate the use 

and sale of drugs, and even the illegal sale of medicines, are factors that give rise to self-medication. Specifically 
in middle- and low-income countries, the prevalence of self-medication is high, due to limited access to medical 
care and its high cost, poor conditions in health facilities, and inappropriate behaviors in seeking medical assistance 
in the general population. 

In short, self-medication is a social phenomenon that arises from the human desire to take care of one's health. 
However, this practice has become so common that public health organizations cannot control it. Self-medication 
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can become a worldwide problem because it carries more risks than benefits. It has a multifactorial origin, with 
both its prevalence and its causes varying depending on the geographical area. 

Regarding the factors associated with self-medication in Ecuador, self-medication is related to social, cultural, 
and economic factors, highlighting the commercial practices of the pharmaceutical industry, non-compliance with 
commercial regulations, lack of patient education, and poor accessibility to medical consultation. This last aspect 
is also mentioned by some authors, who indicate that other factors associated with self-medication are the high 

cost of medical care, poor conditions of health centers, and inappropriate behaviors in seeking medical care in the 
general population. 

Although self-medication has been established as a public health problem, this problem has not been studied 
in depth in Ecuador, since the literature on this topic is very limited, and the available data does not provide relevant 
data. This is confirmed by those who claim that there has been no local information available in the last 10 years 

and that the studies that address this topic have not been carried out with a significant sample that would allow 
these results to be generalized to the population. 

Also noteworthy is the limited literature available about this practice in Riobamba. There are few studies that 
provide relevant data about the prevalence of self-medication and the factors that predispose its initiation and 
maintenance. From this perspective, this research aims to determine the prevalence of self-medication and the 
factors associated with self-medication in Riobamba. 

For the study, 383 city residents were surveyed using a questionnaire containing questions about self-medica-
tion. In addition, the surveyors collected some data from the people interviewed. 

In the study, the accuracy of the results was prioritized. This is achieved by capturing people's opinions. These 
opinions can be defined as apparently contradictory feelings that coexist with each other. That is why respondents 
are asked to give their opinion based on an Indeterminate Likert Scale [1-7]. This type of scale gives respondents 
the possibility of scoring for each of the possible values of the Likert scale, instead of selecting a single value. 

The Indeterminate Likert Scale is based on the concept of a triple refined indeterminate neutrosophic set 
(TRINS) [8, 9]. This is a refined single-valued neutrosophic set where the indeterminacy component I is split into 
two further components to obtain greater precision about the type of indeterminacy. The values obtained from the 
Indeterminate Likert Scale are converted into a determinate value concerning a predetermined scale. The conver-
sion is done with the help of Neutrosophic Similarity, like in [1]. Consult about this topic in [10-15] . 

To carry out the study, this paper is divided into a section called Materials and Methods, where the main 

concepts of the Indeterminate Likert Scale and Neutrosophic Similarity appear. The section called Results contains 
the details and results of the study carried out. We finish with the conclusions. 

2 Materials and Methods 

This section contains the basic notions of the Indeterminate Likert Scale [1]. 

2.1 Basic Notions on Indeterminate Likert Scale 

Definition 1 ([1, 16]). The Single-Valued Neutrosophic Set (SVNS) N over U is A =  {<
x; TA(x), IA(x), FA(x) > : xU}, where TA: U→[0, 1], IA: U→[0, 1], and FA: U→[0, 1], 0 TA(x)  +  IA(x)  +
FA(x)  3. 

Definition 2 ([1, 16]). The refined neutrosophic logic is defined such that: a truth T is divided into several 

types of truths: T1, T2, . . . , Tp, I into various indeterminacies: I1, I2, . . . , Ir and F into various falsities: 

F1, F2, . . . , Fs, where all p, r, s ≥ 1 are integers, and  p + r + s = n. 

Definition 3 ([1, 8, 9]). A triple refined indeterminate neutrosophic set (TRINS) A in X is characterized by 

positive PA(x), indeterminacy IA(x), negative NA(x), positive indeterminacy IPA
(x) and negative indeterminacy 

INA
(x) membership functions. Each of them has a weight wm ∈ [ 0, 1] associated with it. For each x ∈  X, there 

are PA(x), IPA
(x), IA(x), INA

(x), NA(x) ∈ [ 0,1], 

wP
m (PA(x)), wIP

m (IPA
(x)), wI

m (IA(x)), wIN

m (INA
(x)), wN

m(NA(x))  ∈ [ 0, 1] and 0 ≤  PA(x) + IPA
(x) + IA(x) +

INA
(x)(x) + NA(x)  ≤ 5. Therefore, a TRINS A can be represented by A = { 〈x; PA(x), IPA

(x), IA(x),

INA
(x), NA(x)〉|x ∈  X}. 

Let A and B be two TRINS in a finite universe of discourse X =  {x1, x2, . . . , xn}, which are denoted by: 

A = { 〈x; PA(x), IPA
(x), IA(x), INA

(x), NA(x)〉|x ∈  X} and B = { 〈x; PB(x), IPB
(x), IB(x),

INB
(x), NB(x)〉|x ∈  X}, 

Where PA(xi), IPA
(xi), IA(xi), INA

(xi), NA(xi), PB(xi), IPB
(xi), IB(xi), INB

(xi), NB(xi) ∈ [ 0, 1], for every 

xi ∈ X. Let wi(i = 1,2,...,n) be the weight of an element xi (i = 1,2,...,n), with wi  ≥  0 (i = 1,2,...,n) and 
∑ wi

n
i=1 = 1. 
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The generalized TRINS weighted distance is ([1, 8, 9]): 

𝑑𝜆(𝐴, 𝐵) = {
1

5
∑ 𝑤𝑖 [|PA(xi) − PB(xi)|𝜆 + |IPA

(xi) − IPB
(xi)|

𝜆
+ |IA(xi) − IB(xi)|𝜆 +𝑛

𝑖=1

|INA
(xi) − INB

(xi)|
𝜆

+ |NA(xi) − NB(xi)|𝜆]}
1

𝜆⁄

                                                                       (1)  

Where λ > 0. 
The Indeterminate Likert Scale is formed by the following five elements: 

– Negative membership, 
– Indeterminacy leaning towards negative membership, 
– Indeterminate membership, 
– Indeterminacy leaning towards positive membership, 
– Positive membership. 
These values substitute the classical Likert scale with values: 

–Strongly disagree, 
– Disagree, 
–Neither agree or disagree, 
– Agree, 
–Strongly agree. 
Respondents are asked to give their opinion on a scale of 0-5 about their agreement in each of the possible 

degrees, which are "Very disagree", "Disagree", "Neutral", "Agree", and "Very agree". For this, they were provided 
with a visual scale like the one shown in Figure 1. 

 

 

 

 

 

 

 

 

Figure 1. Graphic representation of the proposed Indeterminate Likert Scale. Source: [1]. 

2.2 Neutrosophic Similarity 

In order to reduce the number of respondents' evaluations to a more specific scale, the Neutrosophic Similarity 
theory is used as done in [1]. 

Definition 4: ([1]) The degree of similarity between two single-valued neutrosophic sets 𝐴 and 𝐵 is a map-

ping 𝑆: 𝒩(𝑋) × 𝒩(𝑋) → [0, 1]3, where 𝒩(𝑋) is the set of all single-valued neutrosophic sets in 𝑋 =
{𝑥1, 𝑥2, ⋯ , 𝑥𝑛}, such that 𝑆(𝐴, 𝐵) = (𝑆𝑇(𝐴, 𝐵), 𝑆𝐼(𝐴, 𝐵), 𝑆𝐹(𝐴, 𝐵)) satisfies conditions (S1)-(S4). 

(S1) 𝑆(𝐴, 𝐵) = 𝑆(𝐵, 𝐴), 

(S2) 𝑆(𝐴, 𝐵) = 1 = (1,0,0) if and only if 𝐴 = 𝐵, 𝐴, 𝐵 ∈ 𝒩(𝑋), 

(S3) 𝑆𝑇(𝐴, 𝐵) ≥ 0, 𝑆𝐼(𝐴, 𝐵) ≥ 0, 𝑆𝐹(𝐴, 𝐵) ≥ 0, 

(S4) If 𝐴 ⊆ 𝐵 ⊆ 𝐶, then 𝑆(𝐴, 𝐵) ≥ 𝑆(𝐴, 𝐶) is satisfied as well as 𝑆(𝐵, 𝐶) ≥ 𝑆(𝐴, 𝐶). 

Definition 5: ([1]) Let 𝐴, 𝐵 ∈ 𝒩(𝑋) in 𝑋 = {𝑥1, 𝑥2, ⋯ , 𝑥𝑛}, then a measure of similarity between 𝐴 and 𝐵 is 

calculated by 𝑆(𝐴, 𝐵) = (𝑆𝑇(𝐴, 𝐵), 𝑆𝐼(𝐴, 𝐵), 𝑆𝐹(𝐴, 𝐵)), where 𝑆𝑇(𝐴, 𝐵) is the degree of similarity of truthful-

ness, 𝑆𝐼(𝐴, 𝐵) is the degree of similarity of indeterminacy, and 𝑆𝐹(𝐴, 𝐵) is the degree of similarity of falsity. The 

formulas for similarity are the following: 

𝑆𝑇(𝐴, 𝐵) = (∑ [
𝑚𝑖𝑛 (𝑇𝐴(𝑥𝑖),𝑇𝐵(𝑥𝑖))

𝑚𝑎𝑥 (𝑇𝐴(𝑥𝑖),𝑇𝐵(𝑥𝑖))
]𝑛

𝑖=1 ) 𝑛⁄                         (2a) 

𝑆𝐼(𝐴, 𝐵) = 1 − (∑ [
𝑚𝑖𝑛 (𝐼𝐴(𝑥𝑖),𝐼𝐵(𝑥𝑖))

𝑚𝑎𝑥 (𝐼𝐴(𝑥𝑖),𝐼𝐵(𝑥𝑖))
]𝑛

𝑖=1 ) 𝑛⁄                   (2b) 

𝑆𝐹(𝐴, 𝐵) = 1 − (∑ [
𝑚𝑖𝑛 (𝐹𝐴(𝑥𝑖),𝐹𝐵(𝑥𝑖))

𝑚𝑎𝑥 (𝐹𝐴(𝑥𝑖),𝐹𝐵(𝑥𝑖))
]𝑛

𝑖=1 ) 𝑛⁄                 (2C) 

∀𝑥𝑖 ∈ 𝑋. 

Definition 6: ([1]) Suppose that for each 𝑥𝑖 ∈ 𝑋 = {𝑥1, 𝑥2, ⋯ , 𝑥𝑛} a weight is associated 𝑤𝑖 ∈ [0, 1] such that 
∑ 𝑤𝑖 = 1𝑛

𝑖=1 . Given 𝐴, 𝐵 ∈ 𝒩(𝑋), then a weighted similarity measure between 𝐴 and 𝐵 is calculated by 
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𝑆𝑤(𝐴, 𝐵) = (𝑆𝑤
𝑇 (𝐴, 𝐵), 𝑆𝑤

𝐼 (𝐴, 𝐵), 𝑆𝑤
𝐹 (𝐴, 𝐵)), where 𝑆𝑤

𝑇 (𝐴, 𝐵) is the degree of similarity of veracity, 𝑆𝑤
𝐼 (𝐴, 𝐵) is 

the degree of similarity of indeterminacy, and 𝑆𝑤
𝐹 (𝐴, 𝐵) is the degree of similarity of the falsehood. The formulas 

for similarity are the following: 

𝑆𝑤
𝑇 (𝐴, 𝐵) = ∑ 𝑤𝑖 [

𝑚𝑖𝑛 (𝑇𝐴(𝑥𝑖),𝑇𝐵(𝑥𝑖))

𝑚𝑎𝑥 (𝑇𝐴(𝑥𝑖),𝑇𝐵(𝑥𝑖))
]𝑛

𝑖=1                           (3a) 

𝑆𝑤
𝐼 (𝐴, 𝐵) = 1 − ∑ 𝑤𝑖 [

𝑚𝑖𝑛 (𝐼𝐴(𝑥𝑖),𝐼𝐵(𝑥𝑖))

𝑚𝑎𝑥 (𝐼𝐴(𝑥𝑖),𝐼𝐵(𝑥𝑖))
]𝑛

𝑖=1                     (3b) 

𝑆𝑤
𝐹 (𝐴, 𝐵) = 1 − ∑ 𝑤𝑖 [

𝑚𝑖𝑛 (𝐹𝐴(𝑥𝑖),𝐹𝐵(𝑥𝑖))

𝑚𝑎𝑥 (𝐹𝐴(𝑥𝑖),𝐹𝐵(𝑥𝑖))
]𝑛

𝑖=1                    (3c) 

∀𝑥𝑖 ∈ 𝑋. 

Definition 7: ([1]) Let 𝐴, 𝐵 ∈ 𝒩(𝑋) in 𝑋 = {𝑥1, 𝑥2, ⋯ , 𝑥𝑛}, then a measure of similarity between 𝐴 and 𝐵 is 

calculated by 𝐿(𝐴, 𝐵) = (𝐿𝑇(𝐴, 𝐵), 𝐿𝐼(𝐴, 𝐵), 𝐿𝐹(𝐴, 𝐵)), where 𝐿𝑇(𝐴, 𝐵) is the degree of similarity of truthful-

ness, 𝐿𝐼(𝐴, 𝐵) is the degree of similarity of indeterminacy, and 𝐿𝐹(𝐴, 𝐵) is the degree of similarity of falsity. The 

formulas for similarity are the following: 

𝐿𝑇(𝐴, 𝐵) = 1 −
∑ |𝑇𝐴(𝑥𝑖)−𝑇𝐵(𝑥𝑖)|𝑛

𝑖=1

∑ |𝑇𝐴(𝑥𝑖)+𝑇𝐵(𝑥𝑖)|𝑛
𝑖=1

                                  (4a) 

𝐿𝐼(𝐴, 𝐵) =
∑ |𝐼𝐴(𝑥𝑖)−𝐼𝐵(𝑥𝑖)|𝑛

𝑖=1

∑ |𝐼𝐴(𝑥𝑖)+𝐼𝐵(𝑥𝑖)|𝑛
𝑖=1

                                           (4b) 

𝐿𝐹(𝐴, 𝐵) =
∑ |𝐹𝐴(𝑥𝑖)−𝐹𝐵(𝑥𝑖)|𝑛

𝑖=1

∑ |𝐹𝐴(𝑥𝑖)+𝐹𝐵(𝑥𝑖)|𝑛
𝑖=1

                                          (4c) 

∀𝑥𝑖 ∈ 𝑋. 

Definition 8: ([1]) Let 𝐴, 𝐵 ∈ 𝒩(𝑋) in 𝑋 = {𝑥1, 𝑥2, ⋯ , 𝑥𝑛}, then a measure of similarity between 𝐴 and 𝐵 is 

calculated by 𝑀(𝐴, 𝐵) = (𝑀𝑇(𝐴, 𝐵), 𝑀𝐼(𝐴, 𝐵), 𝑀𝐹(𝐴, 𝐵)), where 𝑀𝑇(𝐴, 𝐵) is the degree of similarity of truth-

fulness, 𝑀𝐼(𝐴, 𝐵) is the degree of similarity of indeterminacy, and 𝑀𝐹(𝐴, 𝐵) is the degree of similarity of falsity. 

The formulas for similarity are the following: 

𝑀𝑇(𝐴, 𝐵) =
1

𝑛
∑ (1 −

|𝑇𝐴(𝑥𝑖)−𝑇𝐵(𝑥𝑖)|

2
)𝑛

𝑖=1                         (5a) 

𝑀𝐼(𝐴, 𝐵) =
1

𝑛
∑ (

|𝐼𝐴(𝑥𝑖)−𝐼𝐵(𝑥𝑖)|

2
)𝑛

𝑖=1                                  (5b) 

𝑀𝐹(𝐴, 𝐵) =
1

𝑛
∑ (

|𝐹𝐴(𝑥𝑖)−𝐹𝐵(𝑥𝑖)|

2
)𝑛

𝑖=1                                (5c) 

∀𝑥𝑖 ∈ 𝑋. 

Definition 9: ([1]) Let 𝐴, 𝐵 ∈ 𝒩(𝑋) and 𝑋 = {𝑥1, 𝑥2, ⋯ , 𝑥𝑛}, then a similarity measure based on the distance 

between 𝐴 and 𝐵 is calculated by: 

𝑆1(𝐴, 𝐵) =
1

1+𝑑(𝐴,𝐵)
                     (6) 

Such that 𝑑(𝐴, 𝐵) is a distance function between the two single-valued neutrosophic sets. 

Let us remember that the distance function satisfies the following axioms ∀𝐴, 𝐵, 𝐶 ∈ 𝒩(𝑋): 

(1) 𝑑(𝐴, 𝐵) ≥ 0 and 𝑑(𝐴, 𝐵) = 0 if and only if 𝐴 = 𝐵, 

(2) 𝑑(𝐴, 𝐵) = 𝑑(𝐵, 𝐴), 

(3) 𝑑(𝐴, 𝐶) ≤ 𝑑(𝐴, 𝐵) + 𝑑(𝐵, 𝐶). 

3 Results 

In our research, we set the following objectives: 

1. To assess the level of knowledge about self-medication among the inhabitants of Riobamba. 

2. To analyze the attitudes of the inhabitants of Riobamba towards self-medication. 

3. To identify the age groups with the highest prevalence of self-medication in the city of Riobamba. 

4. To determine the prevalence of self-medication by sex in the population of Riobamba. 

5. To identify the types of medications most frequently used in self-medication in Riobamba during the last 

three months. 
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6. To quantify the frequency of self-medication in the population of Riobamba in the last three months. 

7. To evaluate the correlation between self-medication and factors such as attitude, knowledge, age group, 

and educational level in the inhabitants of Riobamba. 
For the study, we selected 383 inhabitants of Riobamba who were visited. The survey measures the following 

aspects, as shown in Table 1 about the data of the respondents: 
 

Variables Dimension Indicators/ coding 

Socio-demo-

graphic char-

acteristics 

 

Age 12-17 (1); 18-59 (2); Over 60 (3) 

Sex Male (1); Female (2) 

City of habitual 

residence 

Yes (1); No (0) 

Parish of habit-

ual residence 

Lizarzaburu (1); Maldonado (2); Velasco (3); Veloz (4); Yaruquies (5) 

Marital status Single (1); Married (2); Widowed (3); Divorced (4); Free Union (5) 

Level of Educa-

tion 

Basic (1); High School (2); Superior (3); Fourth Level (4); Illiterate (5) 

Occupation Not working (1); Public Sector (2); Private Sector (3); Other (4); Retired (5) 

Field of occupa-

tion 

Health Sector (1); Other Sector (2); I do not work or study (3) 

Family income It is barely enough (1); It is not enough (2); It is more than enough (3) 

Health Insur-

ance 

Yes (1); No (0) 

Drug allergy Yes (1); No (2); I'm not sure (3) 

Chronic or Con-

genital Diseases 

Cardiovascular diseases (e.g. hypertension) (1) 

Musculoskeletal disorders (e.g., rheumatoid arthritis, osteoarthritis, osteoporosis) (2) 

Endocrine disorders (e.g., diabetes mellitus, hypothyroidism) (3) 

Chronic headache (4) 

Respiratory conditions (e.g., asthma) (5) 

Blood diseases (e.g. anemia, leukemia) (6) 

Otorhinolaryngologic disorders (e.g., sinusitis) (7) 

Kidney diseases (8) 

Liver diseases (9) 

Gastrointestinal conditions (e.g., diarrhea, constipation, gastritis) (10) 

None (11) 

Table 1. Questions regarding the sociodemographic characteristics of the respondents. 

 

Variables Dimension Indicators/ coding 

Knowledge about 

self-medication 

Self-medication is taking medica-

tions without a prescription or super-

vision from a specialized doctor. 

Indeterminate Likert Scale 

Taking medicines from unknown 

sources or origins, such as medicinal 

plants, is always safe. 

Indeterminate Likert Scale 

If any side effects occur, we should 

consult a doctor immediately. 

Indeterminate Likert Scale 

Taking medications without medical 

supervision can hide serious symp-

toms or conditions and lead to their 

exaggeration. 

Indeterminate Likert Scale 

Attitude towards 

self-medication 

Self-medication is part of self-care. Indeterminate Likert Scale 

The general population can pre-

scribe medications appropriately 

without medical training. 

Indeterminate Likert Scale 
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Some people can properly recognize 

and diagnose illnesses without con-

sulting a doctor. 

Indeterminate Likert Scale 

Some people may take medications 

on their own without consulting a 

doctor. 

Indeterminate Likert Scale 

Self-medication is safe and I recom-

mend it to my friends and family. 

Indeterminate Likert Scale 

Table 2. Questions regarding knowledge and attitude towards self-medication. These questions use the Indeterminate Likert Scale. 

 
 

Variables Dimension Indicators/ coding 

Self-medication 

practice 

Have you taken any medications on 

your own without supervision or 

prescription during the last three 

months? 

Yes (1); No (0) 

How many times have you taken 

those medications in the last three 

months? 

Less than 3 times (1); 3 to 6 times (2); More than 6 times 

(3) 

Do these medications help you feel 

better? 

I feel worse (1); There is no difference/I rarely feel better 

(2); Sometimes I feel better (3); I always feel better (4) 

Where do you get these over-the-

counter medications? 

From friends (1); From family or relatives (2); On the 

recommendation of a pharmacist (3); Reusing old pre-

scriptions (5); From old medications at home (6); Others 

(7) 

What medications have you self-

medicated within the last 3 months? 

Allergy medications (1); Acne or skin problem medica-

tions (2); Fever reducers (3); Vitamins and dietary sup-

plements (4); Sleep aids (5); Steroids or Corticosteroids 

(6); Birth control (contraceptives, the morning after pill, 

etc.) (7); Antibiotics (8) 

Herbal Medicines (9); Eye Drops/Ointments (10); Heart-

burn Medicines (11); Cough Medicines (12); Laxatives 

(13); Analgesics (Pain Relievers) (14); Digestive Prob-

lem Medicines (15); Others (16) 

Which of the following characteris-

tics do you consider about medica-

tions before taking them? 

Indications for use (1); Name of the medicine (2); How 

to take the medicine (3); Possible side effects (4); Dura-

tion of use or intake (5); Contraindications (6); Methods 

of proper storage at home (7); None (8) 

Why did you decide to take the med-

ications without consulting a health 

professional? 

More privacy than going to the doctor (1); Lack of suf-

ficient time to visit a doctor (2); Needed a quick response 

(3); Lack of nearby hospitals, clinics, or health centers 

(4); Sufficient knowledge about my health problems 

from past experiences (5); Mild or minor symptoms (6); 

Embarrassed to visit and allow examination by a doctor 

(7); Fear of hospital infections (8); Financial (economic) 

constraints or lack of health insurance to visit a doctor 

(9); Others (10) 

How did the COVID-19 pandemic 

affect your self-medication habits? 

Increased since the COVID-19 pandemic (1); No differ-

ence (The COVID-19 pandemic did not affect this habit) 

(2); Decreased (or stopped) since the COVID-19 pan-

demic (3); I don't remember (4) 

Table 3. Questions regarding self-medication practices by respondents. 

 

The results in Table 2 are converted into more specific results by the following method: 

1. The respondent answers the question with an answer that is a five-fold 𝐴 =  〈𝑎1, 𝑎2, 𝑎3, 𝑎4, 𝑎5〉 based 

𝑎1, 𝑎2, 𝑎3, 𝑎4, 𝑎5 ∈ {0, 1, 2, 3, 4, 5} on the scale graphed in Figure 1. 

2. 𝐴𝑁 = 〈𝑥1, 𝑥2, 𝑥3, 𝑥4, 𝑥5〉 becomes from 𝐴, where 𝑥𝑖 =
𝐴

5
, 𝑖 =  1, 2, 3, 4, 5. This makes 𝐴𝑁 a TRINS. 
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3. If the question is of increasing connotation then it is �̅�𝑁 = 𝐴𝑁, that is, when the answer “agree” rather 

than “disagree” is the desired one. Otherwise, its negation is taken as �̅�𝑁 = 〈𝑥5, 𝑥4, 𝑥3, 𝑥2, 𝑥1〉. 

4. Each value �̅�𝑁 is then compared with a more approximate qualitative value. To do this, the most similar 

results are calculated using Neutrosophic similarity, comparing each �̅�𝑁 with 𝐵𝑁. To do this, we must be 

guided by Table 4. 
 

Linguistic value Equivalent TRINS  

Very bad 〈0,0,0,0,1〉 

Bad 〈0,0,0,1,0〉 

Neutral 〈0,0,1,0,0〉 

Good 〈0,1,0,0,0〉 

Very good 〈1,0,0,0,0〉 

Table 4. Proposed scale to concentrate the results of the responses. Association between a linguistic value and a TRINS. 

 

In practice, the largest 𝑆1(�̅�𝑁, 𝐵𝑁) using Equation 6 is calculated, where 𝐵𝑁 is a TRINS that appears in Table 
4. That is, the TRINS that appear in Table 4 with the greatest similarity between the response given by the inter-
viewee and the TRINS is selected. Then, the linguistic value associated with the selected TRINS is assigned to the 
response. 

 
Taking into account all these steps, some of the results obtained are shown in Tables 5-11: 

 
 Frequency Percentage 

Valid Less than 3 times 143 37.3 

From 3 to 6 times 79 20.6 

More than 6 times 26 6.8 

Total 248 64.8 

No valid System 135 35.2 

Total 383 100.0 

Table 5. AM frequency of survey participants. 

 
 Frequency Percentage 

Valid From friends 45 11.7 

From family members or relatives 68 17.8 

Old medicines at home 10 2.6 

Others 125 32.6 

Total 248 64.8 

No valid 135 35.2 

Total 383 100.0 

Table 6. Source of obtaining medications with which survey participants self-medicate. 
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 AM practice in the last 3 months Total 

No Yes 

Gen-

der 

Male Count 66 109 175 

% within Sex 37.7% 62.3% 100.0% 

Female Count 69 139 208 

% within Sex 33.2% 66.8% 100.0% 

Total Count 135 248 383 

% within Sex 35.2% 64.8% 100.0% 

Table 7. Self-medication practice based on the gender of survey participants. 

 

 AM practice in the last 3 months Total 

No Yes 

Age 

Group 

Teenagers Count 11 16 27 

% within Age Group 40.7% 59.3% 100.0% 

Adults Count 119 206 325 

% within Age Group 36.6% 63.4% 100.0% 

Older adults Count 5 26 31 

% within Age Group 16.1% 83.9% 100.0% 

Total Count 135 248 383 

% within Age Group 35.2% 64.8% 100.0% 

Table 8. AM practice based on the age group of survey participants. 

 

 AM practice in 

the last 3 

months 

Total 

No Yes 

Level of 

Knowledge 

about AM 

Good knowledge (From “Neutral” to 

“Very good” in Table 4) 

Count 73 107 180 

% within AM Knowledge 

Level 

40.6% 59.4% 100.0% 

Poor knowledge (“Very bad” or “Bad” in 

Table 4) 

Count 62 141 203 

% within AM Knowledge 

Level 

30.5% 69.5% 100.0% 

Total Count 135 248 383 

% within AM Knowledge 

Level 

35.2% 64.8% 100.0% 

Table 9. AM practice as a function of survey participants’ level of AM knowledge. 
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 AM practice in 

the last 3 

months 

Total 

No Yes 

Attitude to-

wards AM 

Favorable Attitude (From “Neutral” to “Very 

good” in Table 4) 

Count 68 166 234 

% within Attitude toward 

AM 

29.1% 70.9% 100.0% 

Unfavorable attitude (“Very bad” or “Bad” in Ta-

ble 4) 

Count 67 82 149 

% within Attitude toward 

AM 

45.0% 55.0% 100.0% 

Total Count 135 248 383 

% within Attitude toward 

AM 

35.2% 64.8% 100.0% 

Table 10. AM practice as a function of survey participants' attitudes towards AM. 

 
 AM practice in the last 3 

months 

Total 

No Yes 

The highest 

level of edu-

cation 

achieved 

Basic Count 10 13 23 

% within the Maximum level of education 

achieved 

43.5% 56.5% 100.0% 

Baccalaure-

ate 

Count 45 106 151 

% within the Maximum level of education 

achieved 

29.8% 70.2% 100.0% 

Superior Count 71 106 177 

% within the Maximum level of education 

achieved 

40.1% 59.9% 100.0% 

Fourth Level Count 9 21 30 

% within the Maximum level of education 

achieved 

30.0% 70.0% 100.0% 

Illiterate Count 0 2 2 

% within the Maximum level of education 

achieved 

0.0% 100.0% 100.0% 

Total Count 135 248 383 

% within the Maximum level of education 

achieved 

35.2% 64.8% 100.0% 

Table 11. AM practice as a function of the educational level of survey participants  

Conclusion 

Analyzing the results obtained and in contrast to previous studies, within the vast panorama of public health, 

self-medication emerges as a significant challenge in the city of Riobamba. With a prevalence of 64.75% among 
respondents in the last three months, this practice highlights the urgent need to implement educational and regula-
tory strategies to mitigate the associated risks and promote responsible use of medications. The study revealed that 
self-medication is an alarmingly common practice in Riobamba. It was observed that 53% of the population has 
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poor knowledge about self-medication. This lack of knowledge contributes to the inappropriate use of medications, 
increasing the risk of adverse effects and health complications. Attitudes towards self-medication in Riobamba are 
predominantly favorable. This cultural acceptance could be contributing to the high prevalence observed. Self-
medication is significantly correlated with factors such as attitude, knowledge, age group, and educational level. 
Young adults and those with lower educational levels are more likely to self-medicate. Furthermore, health insur-
ance coverage does not appear to be a protective factor, as even those with insurance show a high prevalence of 

self-medication. 
In short, self-medication is a significant public health problem in Riobamba. The results of this study highlight 

the urgent need to intervene through educational and regulatory strategies. Improving knowledge about self-med-
ication and controlling the sale of medicines are essential steps to reduce the associated risks and promote safer 
and more responsible use of medicines in the community of Riobamba. 

Part of the results obtained is due to the use we made of the Indeterminate Likert Scale, which allowed us to 
obtain more reliable results than those surveyed thought. We also used the Neutrosophic similarity theory to con-
vert the original data to a more understandable scale. 
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