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Article

coughs, colds, fevers, and digestive problems, and to relieve 
pain and aches in different parts of the body (4). Despite 
the convenience and effectiveness of OTC medicines, 
misdiagnosis, misuse, polypharmacy, and addiction can 
cause serious dangers to human health (3).

In recent years, global consumption of OTC medicines 
has increased, and prior studies have examined reasons for 
self-medication with OTC medicines (5-8). Studies examining 
motives for OTC medication consumption revealed that 
a considerable number of respondents chose not to visit 
a doctor due to the idea that their condition did not require 
medical consultation or due to perceived time-efficiency (6-
8). Additionally, one study found that people were using self-
medication for its affordability over that of consulting health 
care services (7).

These studies suggested that people view OTC medicines 
as an alternative to medical consultation to resolve their 
symptoms. Consistent with this view, one study revealed that 
if confronted with the unavailability of an OTC solution to their 
conditions, a significant portion (52–70%) of respondents that 
consumed OTC medicines would seek medical consultation 
(9). Hence, people’s OTC medicine consumption may 
depend on how frequently they consult doctors, particularly 
general practitioners (GPs) (10). Here, we aimed to explore 
the relationship between OTC medicine consumption and 
utilization of GP services.

Patient demographics also influence OTC medicine 
consumption. OTC medicine expenditure increases with 
income, level of educational attainment, and age (11-13). 
Gender and age also influence the frequency of use of OTC 
painkillers and anti-inflammatory medications, with women 
and older people using them more than men and younger 
people (12). In terms of socioeconomic status (SES), which 
includes factors like level of educational attainment, income, 
and occupation, studies have found that low-SES groups visit 
GPs with higher frequencies compared to high-SES groups 
(14, 15). However, this imbalance was not as prevalent or 
significant as the inequalities in utilization of specialist care, 
which favored high-SES groups (14-17). 

Nevertheless, there is scarce evidence to directly link 
OTC medicine consumption with GP service utilization. This 
study aims to address this gap. We examined the association 
between the frequency of consulting GPs and the proportion 
of economic resources spent on OTC medicine consumption 
per capita in 19 European countries (Austria, Bulgaria, Croatia, 
Czechia, Finland, France, Germany, Greece, Hungary, Italy, 
Lithuania, Netherlands, Norway, Poland, Romania, Slovenia, 
Spain, Türkiye, United Kingdom). We hypothesized that the 
mean number of GP consultations in a 4-week period would 
decrease as the ratio of OTC medicine market sales to GDP 
increased in countries. However, we found that there was no 

Country-level relationship of OTC medicine 
consumption and frequency of GP consultation

SUMMARY
The discussion surrounding self-medication with 
non-prescription medicines has gained significance 
in healthcare and public health, particularly given the 
global increase in consumption of non-prescription 
drugs. Currently, there is a lack of evidence regarding 
the relationship between people’s propensity to seek 
medical consultation and consumption of over-the-
counter (OTC) medicines. This study aimed to examine 
the association between the frequency of general 
practitioner (GP) consultations and the proportion 
of economic resources spent on OTC medicine. We 
conducted a correlation analysis between the mean 
number of GP consultations in a 4-week period and 
the ratio of non-prescription medicine market sales 
per capita to GDP per capita of 19 European countries. 
Additionally, universal health coverage (UHC) 
service coverage indices were used to contextualize 
healthcare provision in each country. Based on past 
studies, we hypothesized that GP consultations 
would negatively correlate with consumption of OTC 
medicine. We found a weakly positive Spearman's 
rank correlation coefficient, although this result 
was not statistically significant (rs = 0.22, p = 0.37). 
The lack of statistically significant correlation may 
reflect differences in characteristics of health care 
provision across countries. Overall, this study points 
out the importance of considering diverse aspects of 
a country's healthcare landscape in making country-
level comparisons to support healthcare policy.

INTRODUCTION
Consulting a medical professional can provide many 

health benefits. Consultations allow for preventive care, 
which can reduce susceptibility to diseases, disabilities, and 
mortality through early detection (1). Through consultations, 
health issues in people’s lives can be revealed as early 
signs of serious medical conditions, such as cancer, 
increasing survival chances for patients (1, 2). Moreover, 
medical consultations allow patients to receive meaningful 
explanations about their medications which can be important 
to preventing potential harmful effects on the patient’s health 
from misuse of medications (3).

By contrast, self-diagnosis and self-medication carry 
many risks. Today, a common form of self-medication is the 
use of over-the-counter (OTC) medicines, also known as 
non-prescription medicines, which can be bought directly by 
the public without a prescription. OTC medicines are used 
to treat a variety of illnesses and their symptoms, such as 
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statistically significant correlation between the two variables. 
Hence, future research and policy-making efforts will need 
to consider additional complexity when seeking country-
level comparisons between GP usage and OTC medicine 
consumption. This could trigger a review of healthcare policies 
by governments for effective public health interventions. 
Moreover, examining these variables across countries can 
help identify patterns and trends on a national level, which 
can be referenced in policy-making and future research, to 
identify best courses of action for a healthcare system with 
effective medical consultation among citizens and limited 
risks concerning self-medication.

RESULTS
We selected 19 European countries to study GP utilization 

and OTC medicine consumption (Table 1). We collected 
data on the mean number of consultations with GPs in a 

4-week period as a representative of frequency of seeking 
GP consultation from the Eurostat database (18) (Table 
1). Additionally, we collected data about the OTC medicine 
market sales to gross domestic product (GDP) ratios as 
an indicator for OTC consumption from the database of 
Association Européenne des Spécialités Pharmaceutiques 
Grand Public (AESGP) and the Eurostat database (19, 20) 
(Table 1). Then, we ranked each value with 1 corresponding 
to the highest value, and 19 corresponding to the lowest 
value, and we presented the ranks in parentheses beside the 
values (Table 1).

We first conducted a correlation analysis between the 
OCT medicine consumption and GP consultation (Figure 
1).To understand each country’s essential health services, we 
colored data points based on the country’s universal health 
coverage (UHC) service coverage index computed by the 
World Health Organization (WHO) (21) (Table 1, Figure 1). 
The UHC service coverage index is the geometric mean of 
14 tracer indicators representing the coverage of essential 
health services, which are reported on a scale of 0 to 100 
on a unitless scale, and the index served as a comparable 
variable among countries, as intended by the WHO (21). 
The mean UHC service coverage index of the 19 data points 
was 80.8. This is slightly higher than the mean UHC service 
coverage index of all European countries, which was 79, but 
considerably higher than that of all 194 countries, areas, and 
territories the WHO analyzed, which was 65, in 2015 (21). The 
indices within the 19 data points ranged from 70 (Bulgaria, 
Lithuania) to 88 (Germany) (Table 1).

Upon calculating Spearman’s rank correlation coefficient, 
we found no statistically significant correlation between the 
frequency of GP consultations and the ratio of OTC medicine 
market sales to GDP (rs = 0.22, p = 0.37, Table 1).

In examining each country’s UHC service coverage index 
in the context of its position on the scatter plot,  we divided the 

Figure 1: Scatter plot of rank of mean number of consultations 
in 4 weeks and rank of ratio of OTC medicine market sales per 
capita to GDP per capita, colored by UHC service coverage 
index. Data points are labeled with country codes (Table 1). Data 
points are colored based on the UHC service coverage index, 
with data points with higher indices colored darker and data points 
lower lighter. The scatter plot was divided into four sections, using a 
rank of 10 as the division point for each variable. Spearman’s rank 
correlation coefficient, rs = 0.22. Chi-squared test, p > 0.05.

Table 1: GP visits, OTC medicine market sales, and UHC index for 
the 19 countries analyzed. Self-reported consultations with general 
practitioners (GPs) in a 4-week period (N) and the percentages of the 
population that reported zero, one, two, or three or more were obtained 
from the European Health Interview Survey (EHIS)  collected from 
2013-2015 and were retrieved from the Eurostat database (18). From 
this, the mean numbers of consultations (A), which are conservative 
estimates, were computed. The starting month and ending month of 
which data of (N) was collected in were retrieved from the Eurostat 
database. The data collection period for Turkey was not reported 
to Eurostat. OTC medicine market sales refer to the total sales of 
OTC medicines purchased directly by consumers without the use 
of a medical prescription and were retrieved from the database of 
the Association of the European Self-Care Industry (AESGP) (19). 
Data on the GDP of each country was retrieved from the Eurostat 
database (20). From these, the ratio of OTC medicine market sales 
to GDP (B) was computed. For computations (A) and (B), the ranks 
of each country within the dataset were presented in parentheses 
beside the values, with 1 corresponding to the highest value, and 
19 corresponding to the lowest value. “UHC index” refers to the 
universal health coverage (UHC) service coverage index computed 
by the WHO, which represents the level of universal health coverage 
achieved in essential health services, for each country (21).
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scatter plot into four quadrants based on the mean number of 
GP consultations and self-mediation market sales (Figure 1).

The countries in Quadrant II (low GP consultations and low 
OTC medicine market sales to GDP ratios) had higher UHC 
service coverage indices (mean: 85.2), while most countries 
in Quadrant III (high GP consultations and high OTC medicine 
market sales to GDP ratios) had lower UHC service coverage 
indices (mean: 78.8, Figure 1). For data points in Quadrant 
I (mean: 80.5) and IV (mean: 79), UHC service coverage 
index varied too greatly to suggest a pattern (Figure 1). This 
indicated that countries with higher ranks (rank > 10) for both 
variables had higher UHC service coverage indices, while 
countries with lower ranks (rank < 10) for both variables had 
lower UHC service coverage indices, though there was an 
exception (Germany) in the latter case (Figure 1).

DISCUSSION
Our primary aim was to examine the relationship between 

the frequency of GP consultations and the ratio of OTC 
medicine market sales to GDP in countries. We also examined 
the UHC service coverage index of each country to examine 
whether healthcare coverage affected our variables.

The correlation coefficient and p-value indicated no 
statistically significant correlation between the mean number 
of GP consultations in a 4-week period and the ratio of OTC 
medicine market sales to GDP. This lack of correlation could 
reflect differences in healthcare systems and policies in each 
country. For instance, in countries that adopt a structure to 
health care provision called a gatekeeping system (Bulgaria, 
Finland, Hungary, Italy, Lithuania, the Netherlands, Norway, 
Poland, Romania, Slovenia, Spain, and the United Kingdom), 
patients can typically only access specialized care after 
visiting GPs first and receiving a referral to specialist services; 
as a result, the general population in these countries consult 
GPs for a broader range of symptoms systems (22-24). In 
countries without this design (Austria, Czechia, Germany, 
Greece, France, and Turkey), people can “self-refer” 
themselves directly to specialists without consulting a GP, and 
thus, self-referral upon by-passing GP services is common 
(22-25). GP utilization may vary considerably between these 
groups of countries for this reason. Specifically, the presence 
or absence of the system may account for the differences in 
GP visits among some countries: Italy, Hungary, Bulgaria, 
and Slovenia (which have gatekeeping systems) showed 
higher rates, while Austria, Greece, and Czechia (which do 
not have gatekeeping systems) showed lower rates (Table 1).  

Regarding the UHC service coverage index, we observed 
that countries with lower frequencies of GP consultations 
and OTC medicine market sales to GDP tended to have 
higher UHC service coverage indices, and vice versa (Figure 
1). A possible explanation for this is that the populations 
of countries with higher indices may have lower need for 
immediate medical help for health issues in the first place, 
due to better population health (26). This may have been 
one reason for the lower rates of GP visits. Another possible 
explanation may be that, in countries with higher UHC service 
coverage indices, a low ratio of OTC medicine market sales to 
GDP may be influenced by the affordability of OTC medicines 
in a country, and thus, the public may spend less economic 
resources on OTC consumption (27). This may suggest 
that these countries have healthcare as less of a financial 
burden to the  population, which may also increase citizens’ 

capability in financial resources to allocate to, for instance, 
preventive care, and hence, benefit population health (28, 
29). These points potentially supports the beneficial effects 
of strengthening service coverage of primary health care, in 
that it may link with lessening domestic financial burden on 
the public, consequently improving health system efficiency, 
which is key to better health care provision (30, 31).            

A key limitation for this study was the small sample size, 
resulting from the small number of countries with data of OTC 
medicine market sales of 2014 (available via the website of the  
Association Européenne des Spécialités Pharmaceutiques 
Grand Public (AESGP)) as well as data of GP consultation 
from the European Health Interview Survey (EHIS) (19, 31). 
As such, we were only able to draw conclusions from a small 
number of countries. This may have impaired our ability to 
find a correlation between our two variables of interest. 
Additionally, the mean numbers of GP consultations used in 
the analysis were calculated as conservative estimates. This 
limitation is due to the lack of data on the specific number 
of consultations in the “3 contacts or more” survey option, 
and the percentages of people that selected this option in 
the survey was on average 3.3% and ranged from 0.3% to 
7.4% (Table 1). Knowing the exact number of GP visits could 
improve accuracy when ranking the frequency of GP visits in 
order among the countries. Also, this study did not explore 
whether a rank of OTC medicine market sales to GDP ratio 
was attributable to affordability of consumption or quantity 
of consumption. This may have posed a misalignment in 
what the ratio represented among countries in terms of OTC 
consumption. Another limitation of this study stems from the 
difference in the fieldwork period of the EHIS in collecting 
data about GP consultations across participating countries. 
While data from some countries (Austria, Croatia, France, 
the Netherlands, Spain, the United Kingdom) were collected 
during all seasons, reflecting seasonal variation in people’s 
frequency in consulting GPs, data from other countries 
(Bulgaria, Finland, Hungary, Italy, Lithuania, Poland, Romania) 
were mainly collected in the autumn (September, October, 
November) and winter (December, January, February) 
seasons (32). As there are many seasonal infectious diseases 
which can impact both GP visits and OTC medication usage, 
this study may have oversimplified the nature of GP usage in 
each country (33, 34). Also, we did not consider the varying 
definition between countries regarding what constitutes an 
OTC medication. This may challenge the comparability of 
the OTC medicine market sales to GDP ratios (which are 
based on the total sales of medication consumed without a 
prescription) as a variable for OTC consumption.    

Seeing this, these limitations may have affected the 
accuracy of our implications. Thus, future research can 
be conducted with larger sample sizes, data on GP usage 
representing the same time period for each country, data of 
affordability of OTC drugs consumption and quantity of OTC 
drugs consumption, and use a specific list of OTC drugs, in 
order to draw more effective conclusions on the relationship 
between the OTC medicine market and people’s use of GP 
services.  

In conclusion, although there was no statistically significant 
correlation between the frequency of GP usage and the ratio of 
OTC medicine market sales to GDP in countries, we observed 
that countries with lower frequencies of GP consultations and 
OTC medicine market sales to GDP tended to have higher 
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UHC service coverage indices, and vice versa. Yet, future 
research and further policy-making efforts should continue 
seeking country-level comparisons between GP usage and 
OTC medicine consumption with more precision, while paying 
attention to diverse aspects of healthcare provision, such as 
those listed above. This is because, as a result, it could help 
specify systematically and financially efficient public health 
interventions within countries for citizens to improve health in 
a way that is medically suitable and cost-effective in the long-
term, hence pointing at best courses of action to achieve both 
optimal usage of GP services (primary care) and containment 
of risks entailing OTC drug usage. 

MATERIALS AND METHODS

Data Collection 
Data on GP consultation and GDPs were sourced from 

Eurostat (29, 30). The dataset on Eurostat’s website was 
compiled from the European Health Interview Survey (EHIS), 
wherein participants age 15 or over self-reported the number 
of consultations with GPs by choosing from the following 
options: “No contacts”, “1 contact”, “2 contacts”, “3 contacts 
or more” (31). In the EHIS, each participating country used 
stratification in sampling with the aim of obtaining nationally 
representative data, and the dataset originally included 
categories of 32 member nations of the EU (18, 31). However, 
upon statistical processing based on the EHIS methodology, 
Eurostat labeled data of Ireland and Sweden as unreliable, 
and thus, we excluded these countries from this study 
(18, 31). Additionally, data from Belgium and Serbia were 
unavailable, and data from Cyprus, Denmark, Estonia, 
Iceland, Latvia, Luxembourg, Malta, Portugal, and Slovakia 
lacked corresponding data on OTC medicine market sales 
in 2014 from the database of Association Européenne des 
Spécialités Pharmaceutiques Grand Public (AESGP), also 
known as the Association of the European Self-Care Industry, 
and thus, we also excluded these countries from this study 
(18, 19).  

The data collection period of the EHIS regarding people’s 
self-reported GP consultation varied between countries 
(Table 1). Regardless, in accordance with the Commission 
Regulation implementing EHIS, the data collection period 
lasted at least three months in all countries (35). 

The term “OTC medicine market sales” in this study 
refers to the sales of OTC medicines purchased directly by 
consumers without the use of a medical prescription (19). 
Data on OTC medicine market sales were retrieved from the 
AESGP website and had been collected in collaboration with 
member associations, IMS Health, and national authorities 
(19). The populations for each country were retrieved from 
the World Bank and are from 2014 (36).

UHC service coverage indices were computed by the 
WHO as of the year 2015, and were accessed through the 
WHO database (21). UHC service coverage UHC service 
coverage indices were accessed through the WHO database 
(21).

The UHC service coverage index was employed as a 
proxy for each country’s healthcare provision of essential 
health services, because it represented the progression 
of UHC in each country. This information was intended to 
provide context on the healthcare provision of each country 
and thus was applied to the scatterplot in analysis.

Procedures 
The percentage of people that self-reported to have had 

zero, one, two, and three or more consultations with GPs in a 
4-week period of the 19 countries were retrieved. The value 3 
was assigned to the “3 or more” option. Although this method 
produces conservative estimates, this approach has been 
used in past public health research for measuring indicators 
for analysis (37-39). In the current study, this number was 
referred to as the “mean number of GP consultations.” The 
mean values here were calculated by summing the products 
of each number of GP visits multiplied by the respective 
probability estimates provided in the EHIS. 

OTC medicine market sales per capita were calculated 
by dividing each country's total OTC medicine market sales 
by its population in 2014. Ratios of OTC medicine market 
sales to GDP were calculated by dividing each country’s OTC 
medicine market sales per capita by its GDP per capita. 

Data points in the scatter plot were colored based on the 
UHC service coverage index, with data points with higher 
UHC service coverage index colored darker and data points 
with lower UHC service coverage index colored lighter. 
Additionally, the scatter plot was divided into four quadrants 
to assist in identifying trends between data points.
 
Statistical Analysis 

Spearman’s rank correlation coefficient was used to 
examine the strength and direction of the relationship between 
the two variables in this study. This statistical method was 
chosen for this analysis because of this study’s small sample 
size, which makes outlier detection difficult, and the property 
that Spearman’s rank correlation coefficient is robust to 
outliers (40, 41). 

Using Google Sheets, we calculated Spearman’s rank 
correlation coefficient and p-value with data of the mean 
number of GP consultations in 4 weeks and ratios of OTC 
medicine market sales to GDP, and we determined if the 
correlation was statistically significant with chi-square 
hypothesis testing, using α = 0.05. he alpha level of 
significance was set to be 0.05. Thereby, a p-value below 
0.05 rejected the null hypothesis, while a p-value above 0.05 
did not reject the null hypothesis. We set the alpha value 
to 0.05 due to its conventional and typically recommended 
use in public health research as a standard and comparable 
threshold for discerning statistical significance
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