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Abstract

Introduction: Usage of over-the-counter (OTC) analgesic has increased
among Norwegian adolescents since 2001. It has been noted that females tend
to have a higher usage compared to males. In this paper we explore this
gender difference. Data: Our dataset consists of 284,674 from Norwegian
adolescents attending junior high school and high school between 2014 and
2017. Methods: The econometric approach consists of applying ordered lo-
gistic regressions with usage of OTC analgesics as the dependent variable and
a dichotomous gender variable as the independent variable. Control variables
include variables such as frequency of physical and mental health problems
and other sociodemographic variables. Results: Gender, physical and mental
health problems and various sociodemographic variables are found to have a
significant effect on usage of OTC analgesics. Females are predicted to use
significantly more analgesics. A large proportion of the gender difference
evaporates when controlling for various other determinants. Conclusion: A
considerable part of the observed gender difference in OTC analgesic usage
can be traced back to differences in frequency and severity of physical and
mental health problems. Part of the gender difference in usage, however re-
mains unexplained.
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1. Introduction

Evidence from Europe, including Norway, and United States, shows that usage
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of over-the counter (OTC) analgesics among adolescents is considerable [1]-[8].
Furthermore, statistics indicate that the level of usage is on an increasing trend.
The usage of OTC analgesics among Norwegian adolescents has increased since
2001 [3] [9] [10] [11]. Usage of paracetamol and ibuprofen increased by 1.7%
and 1% respectively in 2016, where 55% of the sale was conducted in
non-pharmacy outlets. The overall OTC sales of paracetamol correspond to a
usage of 36 tablets per inhabitant [12]. A study from Germany found that it was
very common among adolescents to use self medication such as over-the-counter
drugs analgesics [1]. Similar result is found in a meta-analysis with a broader
sample [13]. It is well known that over-the-counter analgesics can be effective
for adolescents in providing relief from various symptoms. The most widely
consumed over-the-counter drugs are analgesics (OTCAs) [14]. The most com-
mon OTCAs in Norway are Paracetamol and Ibuprofen [10] [12]. Increased usage
of analgesics could be a reason for concern as usage of analgesic medications
purchased over the counter is not necessarily harmless. The Norwegian Institute
of Public Health reports a significant increase in the number of incidents of
self-inflicted paracetamol poisoning among Norwegian girls aged 15 - 19 years.
From 2008 to 2016, there was an increase from less than a hundred inquires per
year to more than two hundred. Based on a comprehensive review of the literature,
a study [15] suggests there could be a considerable degree of toxicity regarding
usage of paracetamol—especially for higher usage. Self-medication when adoles-
cents do not follow the recommended dosage might cause liver failure and hepa-
tocellular necrosis when paracetamol is taken in overdose [15] [16] [17]. Several
studies have shown that ibuprofen (ibux) can give gastrointestinal symptoms
[18] [19] [20] [21], cardiovascular [22] and renal events [23].

This paper, however, is concerned with a particular empirical regularity found
in the data. Females are consistently found to have a higher usage of OTC anal-
gesics compared to males throughout the literature. Despite being a well-known
stylized fact, a study [24] points out that this gender-based difference is not well
understood. As argued in another study [6], frequent usage of analgesics is not
necessarily bad. For instance, high usage could be considered both necessary and
rational if the intention is to alleviate a medical condition evaluated by a physi-
cian. As such, it becomes important to understand the underlying drivers of the
observed gender-difference in usage of OTC analgesics. Specifically, it is essen-
tial to determine whether higher usage among females is primarily driven by ra-
tional or irrational causes.

Several issues related to the use of over-the-counter or non-prescription anal-
gesics and other medications have been investigated throughout the literature.
One strain of research within the field pertains to whether adolescents are
equipped in terms of literacy, knowledge and attitude to correctly use OTC
analgesics. For instance, a study [25] investigated the use of OTC medication
among eight graders in New Hampshire between 2010 and 2011. They found
that autonomous self-administration of OTC medication was prevalent in their

sample of 101 adolescents. Based on this empirical finding the authors found it
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pertinent to investigate if the level of literacy among these 13 - 14-year olds was
sufficiently adequate to properly self-administer. Another study [26] follows a
similar line of inquiry by investigating the perception and attitude towards OTC
analgesics among 77 Swedish teenagers in the age of 16 - 19 in 2010. Through a
focus group discussion, they found heterogeneity in the respondents’ attitude,
perception and knowledge on OTC analgesics. While the majority appeared to
exhibit a responsible approach to usage, instances of casual to careless attitude
were revealed among the teenagers. Analogously, an American study [27] inves-
tigated the prevalence of knowledge gaps and misconceptions among adoles-
cents aged 14 to 20 with a sample size of 96. Inquiring about the adolescents’
frequency of usage and knowledge regarding side-effects, risks and interaction
between drugs, they found an average overall knowledge score of 44%. Knowledge
was, however, heterogeneous across age and different ethnicities. Another study
[28] applied multiple logistic regression analysis to inappropriate self-medication
with a sample of 6226 students from 99 different primary, middle and high
schools from 2016. Variables such as lower medication knowledge, lower
self-efficacy, lower medication literacy, consumption of tobacco and alcohol
were found to predict inappropriate self-medication.

Another branch of the literature explores the various root causes and deter-
minants of OTC analgesics usage. A Norwegian study [2] investigates the deter-
minants of high-frequency usage of analgesics among Norwegian adolescents.
They apply one-on-one in-depth interviews on a sample of three boys and six-
teen girls in the age group of 14 to 16 during 2013 and 2014. Several possible
drivers of OTC analgesics usage were suggested, such as physical pain (head-
ache, stomach pain, etc.), conflicts with family and peers, a strong need to feel
appreciated and appear successful (academic, sport, art and culture), stress and
fatigue. In a similar study [3], a cross-sectional questionnaire-based study is ap-
plied to a sample of 626 Norwegian adolescents aged 15 to 16. Comparing
high-frequency users to low-frequency users, they find that the former group
typically experiences more widespread and frequent pain, binge drinking, lower
self-esteem, higher frequency of school abstinence, engaged in more spare-time
work, higher consumption of caffeinated drinks, less sleep and lower educational
ambitions. Another cross-sectional study [4] with a sample of 646 Norwegian
adolescents where postal questioners and telephone interviews were conducted
in 2005 and 2012 found an association between parents’ and adolescents’ use of
OTC analgesics. Headache was further found to be the most important driver of
analgesics usage and females were more frequently found to use analgesics
compared to males. Similar results are found regarding the link between parents’
and adolescents’ usage of analgesics [29]. The authors suggest that parent’s usage
influences the adolescents’ usage through two main channels of transmission: a
socialization pathway and a pathway related to adverse living conditions. A Da-
nish study [5] conducts in-depth interviews with 20 females aged 16 - 20. Their
analysis shows that headache is an important driver behind usage of analgesics,

and that the participants attributed headache to stressful conditions in their
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everyday life. In other words, there is evidence suggesting that females use OTC
analgesics to combat discomfort, stress, and better enable them to participate in
social interactions.

Another study [11] applied logistic regressions to usage of OTC analgesics on
a sample consisting of 40,000 Norwegian adult respondents. Their results show
that women tend to use more OTC analgesics compared to men, frequency and
intensity of pain was a strong predictor of OTC analgesic usage and physical ac-
tivity was found to predict lower usage. Variation in usage across age was also
found. Finnish researchers [6] applied multinomial logistic regression to a sam-
ple of 6500 people aged 15 - 74. High frequency usage of analgesics was found to
be linked to continuous pain and high intensity pain, low mood and not being
employed. A study [1] analyses a sample of 17,450 German children aged 0 - 17
during 2003-2006. Results suggest that self-medication with OTC drugs is higher
among children with poor health status and children from families with higher so-
cioeconomic status in terms of household income and mothers’ level of education.
A Swedish researcher [30] conducts a study on gender differences in dispensed
analgesics with a nationwide sample of all dispensed prescription drugs in Sweden
during 2006-2015. Women were found to have a higher usage across most groups
of dispensed analgesics. A study [7] applied multilevel logistic regression to a
sample of Scottish school-aged children from 1998, 2006 and 2010. Headache,
stomach ache, nervousness and health complaint frequency were found to be
important determinants of medicine usage. A literature review of 163 papers on
selfmedication among adolescents aged 13 to 16 [14] showed that headache, al-
lergies, and fever were found to be the most frequent drivers of self-medication.
Other important drivers of self-medication included variables such as gender,
age and maternal education. A quantitative cross-sectional survey on 131 child-
ren aged 6 to 11 years [31] found that selfmedication was strongly associated
with maternal use of OTC analgesics. Table 1 summarizes the various determi-
nants of OTC analgesic usage identified throughout the literature and their re-

spective expected relationships.

1.1. Aim

The aim of this research is to empirically investigate gender differences in usage
of OTC analgesics among Norwegian adolescents. By using a large sample of
Norwegian adolescents, we attempt to identify the empirical association between
OTC analgesic usage and gender while controlling for various variables such as
frequency of self-reported physical and mental health problems and several so-

ciodemographic variables.

1.2. Structure of the Paper

The remainder of this paper is structured as follows. In Section 2, the data is
presented and the econometric methodology is explained. In Section 3, the ob-

tained results are reported. Section 4 concludes.
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Table 1. Evidence on determinants of OTC analgesic usage.

Variable Author Ex?ected.
relationship
Age Dale et al. (2015), Shehnaz et al. (2014)
Binge drinking Skarstein et al. (2014)
Bullied Skarstein et al. (2016)
Coffee consumption Skarstein et.al. (2014)
Conflict with parents Skarstein et al. (2016)

Dale et al. (2015), Hansen et al. (2008),
Hasseleid et al. (2017), Levin et al. (2015),

Physical pai
ysical pain Skarstein et al. (2016), Shehnaz et al. (2014),
Skarstein et al(2014), Turunen et al. (2005)
Educational ambition Skarstein et al. (2014)

Bidckryd (2018), Dale et al. (2015),

Femal d
emate gender Hasseleid et al. (2017), Shehnaz et al. (2014)

Health Du and Knopf (2009), Levin et al. (2015)
Household income Du and Knopf (2009)
Maternal education Du and Knopf (2009), Shehnaz et al. (2014)
Mood Turunen et al. (2005)
Need to feel successful Skarstein et al. (2016)

Andersen et al. (2012),

P tal
arental usage Hasseleid et al. (2017), Jensen (2014)

Physical activity Dale et al. (2015)

Self-esteem Skarstein et al. (2014)
Shirking school Skarstein et al. (2014)
Sleep problems Skarstein et al. (2014)
Spare-time work Skarstein et al. (2014)

Stress Hansen et al. (2008), Skarstein et al. (2016)
Unemployment Turunen et al. (2005)
2. Data and Methodology

The dataset utilized throughout this paper was extracted from the Norwegian
Ungdata survey' conducted on Norwegian adolescents attending either junior
high school (8" to 10™ grade) or high school (1 - 3" grade) on an annual basis
between 2014 and 2017. The Ungdata survey is financed through the national

1“(A part of) the data that is used here is obtained from “Ungdata 2010-2016”. The survey is financed
by the Norwegian Directorate of Health, the Ministry of Justice and Public Security, the Ministry of
Children, Equality and Social Inclusion and the Ministry of Education and Research. Data in ano-
nymised form is made available by NOVA through NSD—Norwegian Centre for Research Data A.
Neither NOVA, the Norwegian Directorate of Health, the Ministry of Justice and Public Security,
the Ministry of Children, Equality and Social Inclusion and the Ministry of Education and Research
nor NSD are responsible for the analysis of the data, or the interpretations that are done here.”
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budget and the research center NOVA at the Oslo Metropolitan University
(formerly known as the university college in Oslo and Akershus) and the com
petence center KoRus and Kommune sektorensorganisasjon (KS) is responsible
for developing the survey. The survey is conducted electronically during school
hours, where the adolescent respondents are anonymized, and their parents are
offered the option to withdraw them from the survey. Further relevant ethical
considerations were complied with.

A total of 284,674 respondents participated in the survey between 2014 and
2017 drawn from all 19 counties in Norway. Figure 1 shows temporal develop-
ment in participation across both gender’ and school level. As observed, the
number of self-identified females and males are fairly equal. Males tend to out-
number females for lower percentiles of age, but the discrepancy is more likely
driven by gender-based heterogenous willingness to participate and dropout
rates. Participation across junior high school and high school, however, expe-
rience a more prominent discrepancy, but the number of participants from
high-school appears to be colinear with number of participants from high school.
As enrolment in junior high school is mandatory while high school is optional,
the discrepancy is to be expected.

Our main variable of interest pertains to self-reported usage of over-the-counter
analgesics among Norwegian adolescents. The question the respondents are
asked to answer, is formulated as follows: “How often have you used
non-prescription drugs (Paracet, Ibux, etc.)”. Five possible pre-coded answer al-
ternatives were offered to the respondents. These include: 1) “Never”, 2) “Less

than weekly”, 3) “At least weekly”, 4) “Several times a week”, and 5) “Daily”.

Q 4| —@— Female in junior high school
—&— Female in high school
— —@& — - Male in junior high school

5 v || ——® —- Male high school
2 N
2
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=
=)
2o
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Zz 24
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Figure 1. Participation rate across gender and school level. Source: Ungdata survey
2014-2017.

’Gender is self-reported and allows only for a binary response—either “boy” or “girl”’—in the
survey.
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About 99.13% of the 284,674 participants provided an answer to usage of OTC
analgesics, while 2484 did not respond. Figure 2 shows variation in response to
usage of painkillers across time and gender. As observed in Figure 2(a) fre-
quency in usage is relatively stable across the sample period of 2014 to 2017. On
average, 35.39% of the participant reported that they “never” use prescrip-
tion-free painkillers, while 54.08%, 10.18%, 5.55% and 1.80% reported “less than
weekly”, “at least weekly”, “several times a week” and “daily” respectively. From
Figure 2(b) we can observe an unequal distribution of gender across different
self-reported frequency of prescription-free painkiller usage. With the exception
of the first alternative (“never”), females are overrepresented. For “less than
weekly”, “at least weekly”, “several times a week” and “daily”, 55%, 67%, 73%
and 58% of the respondents are female.

Our econometric approach consists of applying an ordered logit model to
usage of over-the counter analgesics on a set of control variables. Following the
notion of Wooldrige [32], let be and ordered response, in our case OTC analges-
ic usage, taking on the values for some known integer. Further, let a latent varia-

ble be derived as in Equation (1)
y =XB+e, €| X ~N(0,1) (1)

In this equation, is a matrix of with independent (explanatory) variables with
observations, denotes a vector of coefficients, and is a vector of residuals which
are normally distributed conditional on. Let denote the threshold parameter or
cut point. For a given value, we have. With the threshold parameters and the la-
tent variable equation, can be derived as in Equation (2).

y=0 ify <gq
y=1 ifeg <y <a,

(2)

y=J ify*>0:J

Never

Less than weekly

I Never

I Less than weekly

I At lest weekly At lest weekly

[ ! Several times a week
Daily

Several times a week

Daily

F T T T T

0 0.2 0.4 0.6 0.8

Fraction of female adolescents

()

Figure 2. Reported usage of prescription-free painkillers among Norwegian adolescents (20142017). (a) Variation across time; (b)

Variation across gender
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The parameters to be estimated can be obtained by applying maximum like-

lihood estimation. The relevant log-likelihood function is given by Equation (3).
l, (a,ﬁ) = l[y,. = 0]10g[A(a1 —Xiﬁ)}
+1[yl.:l]log[/\(az—Xi,B)—A(al—X,,B)] (3)
+o+1[y, =J|log[1-A(a, - X,5)]
The obtained estimates of the model parameters, the response probabilities

can be computed—see Equation (4).
P(y=0|X)=P(y <oy | X)=P(Xp+c<a,| X)=A(a, - XB)
P(y=11X)=P(a, <y <a,| X)=A(ct, - X )~ A(er, - X B)
: (4)
P(y=J-11X)=P(a, <y <a,| X)=Ala, - XB)-A(a, - X)
P(y=J|X)=P(y >a,|X)=1-A(a, - X )

3. Empirical Results

In this section we report the empirical results from applying an ordered logistic
regression model to consumption of over-the-counter analgesics by Norwegian
adolescents. Subsection 3.1 applies a univariate model, while 3.2 and 3.3 expands
the model with a multivariate specification. Subsection 3.2 investigates the effect
of physical and mental health problems and 3.3 investigates the effect from var-

ious variables suggested by the literature.

3.1. Variation in Usage across Genders

The aim of this paper is to elucidate how the usage of over-the-counter analges-
ics varies across gender among Norwegian adolescents between 2014 and 2017.
Our econometric approach to answer the proposed research question consists of
applying an ordered logit regression model with frequency of self-reported usage
of OTC analgesics on a dichotomous gender variable. Both the dependent and

independent variables are described in Equations (5) and (6).

1 if female
Gender = ] (5)
0 if male

Gender takes on the values of if the respondent reported on being female and
if male. No other gender expressions were permitted in the survey. Usage of
OTC analgesics is an ordered discrete variable taking on values from to corres-

» < » <« » <«

ponding to: “never”, “less than weekly”, “at least weekly”, “several times a week”

and “daily”.
1 if “Never”
2 if “Less than weekly”
DrugUsage =<3 if “At least weekly” (6)
4  if “Several times a week”
5 if “Daily”
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Table 2 shows the regression results. With an obtained odds ratio of 2.36 for
the gender variable, females have a higher odds of being in one frequency higher
than the males. In other words, given everything else being equal, the female
adolescents are predicted to have a significantly higher usage of OTC analgesics

compared to the male adolescents.

3.2. Effect of Physical and Mental Health Problems

In this subsection, we investigate how both physical and mental health problems
affect selfreported usage of OTC analgesics. Table 3 shows univariate and mul-
tivariate results from regressing OTC analgesic usage on various forms of physi-
cal pain and gender. As observed, all form of pain yields a significant odds ratio
with positive effect both under univariate and multivariate specification. In other
words, increased frequency and severity of neck and shoulder pain, joint and
muscle pain, nausea, palpitations, headache and stomach ache predicts higher
usage of OTC analgesics. The odds ratios, however, are closer to 1, i.e. no effect,
when the model is multivariate. This is to be expected as there is correlation be-
tween these variables. The gender dummy for females is found to yield a positive
effect on usage of OTC analgesics when controlling for the various physical pain
variables. In other words, some of the difference observed between the gender
regarding usage can be accounted for by different level of frequency and severity
of physical pain. When physical health problems are taken into account, some of

the observed gender difference is eliminated.

Table 2. Univariate ordered logit result.

Odds Ratio Std. Err. t-value p-value
Gender 2.36 0.02 115.48 0.00
N 270 417 Pseudo R2 0.0213

Table 3. Physical health problems (see Table Al in the Appendix for further variable
description).

Univariate Multivariate
Variable
Oddratio p-value Pseudo-R*  Oddsratio p-value
Neck and shoulder pain 1.91 0.00 0.04 1.08 0.00
Joint and muscle pain 1.82 0.00 0.03 1.18 0.00
Nausea 2.37 0.00 0.05 1.22 0.00
Palpitations 1.82 0.00 0.02 1.06 0.00
Headache 3.52 0.00 0.10 2.60 0.00
Stomachache 2.31 0.00 0.05 1.23 0.00
Gender 2.36 0.00 0.02 1.42 0.00
N 256,010
Pseudo-R? 0.12
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Analogously, Table 4 shows univariate and multivariate results from regressing
OTC analgesic usage on various forms of depression like symptoms and gender.
Both under univariate and multivariate specification, increased frequency of ti-
redness, sleep problems, unhappiness, sadness or depression, tenseness, being
worried and being angry or aggressive is found to predict increased usage of OTC
analgesics. Hopelessness and loneliness are, however, found to yield conflicting ef-
fect depending on whether the model is univariate or multivariate. Again, this is
most likely caused by a high extent of correlation between the variables. As with
physical pain, when controlling for depression like symptoms, the effect of being
female on usage of OTC analgesics is reduced but still positive and significant.

Table 5 shows univariate and multivariate results from regressing OTC anal-

gesic usage on various forms of anxiety like symptoms and gender. Increased

Table 4. Depression like symptoms (see Table A2 in the Appendix for further variable

description).
Univariate Multivariate
Variable
Odd ratio p-value Pseudo-R* Oddsratio  p-value
Tiredness 1.72 0.00 0.03 1.15 0.00
Sleep problems 1.72 0.00 0.03 1.29 0.00
Unhappy, sad or depressed 1.64 0.00 0.03 1.04 0.00
Hopelessness 1.55 0.00 0.02 0.98 0.01
Tense 1.80 0.00 0.03 1.30 0.00
Worried 1.61 0.00 0.03 1.01 0.20
Lonely 1.50 0.00 0.02 0.96 0.00
Angry and aggressive 1.69 0.00 0.03 1.24 0.00
Gender 2.36 0.00 0.02 1.82 0.00
N 168,281
Pseudo-R? 0.06

Table 5. Anxiety like symptoms (see Table A2 in the Appendix for further variable de-

scription).
Univariate Multivariate
Variable

Oddratio p-value Pseudo-R* Oddsratio p-value
Afraid without reason 1.85 0.00 0.02 1.11 0.00
Afraid and anxious 1.81 0.00 0.02 0.97 0.01
Lassitude or dizziness 2.07 0.00 0.04 1.60 0.00
Nervousness, internal turmoil 1.67 0.00 0.02 1.02 0.05
Cry easily 1.75 0.00 0.03 1.19 0.00
Self-blaming 1.67 0.00 0.03 1.12 0.00
Gender 2.36 0.00 0.02 1.55 0.00

N 169,048
Pseudo-R? 0.06
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frequency and severity of all variables is found to predict increased usage of OTC
analgesics under both specifications. Increased frequency of being afraid without
any discernible reason, being anxious, felling dizziness, experiencing inner tur-
moil or nervousness, propensity to cry and self-blaming is found to predict
higher usage of OTC analgesics. Being anxious is, however, found to yield con-
flicting effect on usage depending on model specification. The dichotomous
gender variable remains positive and significant when controlling for these var-

ious symptoms of anxiety.

3.3. Determinants of Over-the-Counter Analgesic Consumption

In this subsection we investigate the empirical effect of various variables sug-
gested in the extant literature on consumption of OTC analgesics. Table 6 shows
summary statistics for a selection of these variables. Based on the summary sta-
tistics, we observe that females on average are significantly more bothered with
physical and mental health problems, such as headache, stomach ache, sleep
problems and depression like symptoms. These variables are measured on a scale
from 1 to 4, where a higher number is associated with a higher frequency or se-
verity of the issue. For example, the average score for females is 2.32 with a
standard deviation of 0.84, while the average and standard deviation for males
are 1.89 and 0.73 respectively. Hence, there is a difference of 0.43 which is found
to be significantly different from zero. This implies that females on average have
a significantly higher self-reported frequency and severity of headache. The same

appears to be the case regarding stomach ache, sleep problem and depression

Table 6. Summary statistics of independent variables (see Table A3 in the Appendix for
further variable description).

Variable Female Male Diff
N Mean Std.Dev. N Mean Std. Dev. (p-value)

Headache 137,090  2.32 0.84 133692 1.89 0.73 0.43%**
Stomachache 136,267  2.09 0.81 132301 1.57 0.70 0.52%**
Sleep problem 183,823  2.13 0.99 179779 1.82 0.90 0.30%**

Unhappy, sad or depressed ~ 183,487  2.13 1.02 179459 1.60 0.83 0.53*%*

Dissatisfied with self 160,161  2.11 0.83 154485 1.64 0.71 0.47%**
Shirk school 205,960 1.53 0.98 205235 1.53 1.01 0.00
Binge drinking 169,070  1.70 1.16 165277 1.67 1.18 0.03***
Conflict with parents 138,931  3.02 0.88 139496 3.17 0.83 -0.16***
Bullied 205,982  5.35 1.12 204562 5.39 1.09 -0.04***
Coffee consumption 156,675 1.61 0.74 153384 1.38 0.67 0.23%**
Sport achievement 202,684  2.42 0.89 200291 2.18 0.86 0.24%%*
Spare-time job 155,912 1.39 0.73 151860 1.38 0.74 0.01¢**

Academic achievement 203,396  2.48 0.78 201364 2.45 0.81 0.03***

Academic ambitions 200,691 0.71 0.45 193743  0.56 0.50 0.16%**
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like symptoms (unhappy, sad or depressed). Further, females are comparatively
less satisfied with themselves, quarrel more with their parents’, drink more cof-
fee, less likely to evaluate sport achievements to be important for their status and
more likely to have a high academic ambition. Some minor differences exist be-
tween the genders regarding frequency of getting intoxicated from drinking al-
cohol, being bullied, engage in spare-time job and evaluated importance of aca-
demic achievements among peers. No significant difference was found in pro-
pensity to shirk school.

Table 7 shows both univariate and multivariate regression results from re-
gressing usage of OTC analgesics on proposed explanatory variables suggested in
the literature. The variables are sorted from most to least important based on the
absolute value of the t-statistics from a univariate regression. Through backward
elimination based on AIC and BIC values, we find that the best trade-off be-
tween explanatory power (log-likelihood) and model parsimony is found when

all proposed variables are included.

Table 7. Multivariate ordered logistic results (see Table A3 in the Appendix for further
variable description).

Univariate Multivariate
Variable 0odds 0odds AIC BIC
Ratio t-value p-value Ratio t-value p-value
Headache 3.52 22555 0.00 2.71 11393 0.00 592,984.99 593,037.67
Stomachache 2.31 165.77 0.00 1.34 35.17 0.00 580,175.19 580,238.36
Sleep problem 1.72 128.51 0.00 1.13  17.44 0.00  549,983.97 550,057.31

Unhappy,

1.64 121.40 0.00 1.01 1.14 0.25  547,296.50 547,380.29
sad or depressed

Gender 2.36 11531 0.00 1.40 2793 0.00 522,916.45 523,010.34
Dissatisfied with self 1.65 103.22 0.00 1.06 7.67 0.00 503,136.32 503,240.29
Shirk school 1.36 78.63  0.00 1.07 10.73 0.00  495,744.06 495,858.31
Binge drinking 1.29 7392 0.00 1.16  30.87 0.00  358,100.09 358,220.78
Conflict with parents ~ 0.73 -69.17 0.00 0.96 -5.44 0.00  354,623.16 354,753.79
Bullied 0.81 -58.92 0.00 0.97 -5.61 0.00  352,847.80 352,988.41
Coffee consumption 141 5232  0.00 1.15 18.30 0.00 304,843.74 304,992.16
Spare-time job 0.85 -38.63 0.00 094 -891 0.00  298,946.35 299,104.38
Academic achievement 1.14 2092  0.00 1.04 5.01 0.00  296,231.56 296,399.31
Sport achievement 1.08 1638 0.00 095 549 0.00  295,567.90 295,745.48
Academic ambitions 1.03  3.89 0.00 097 -2.63 0.01  291,860.90 292,048.10

N 140,481

Pseudo-R? 0.13

3The scale is opposite in this question. A lower score is associated with higher frequency of conflicts
with parents.
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By ordering the variables according to t-statistics, the explanatory variables
are sorted from post important to least imports, at least from an empirical pers-
pective. With the exception engaging in spare-time jobs, increased frequency or
severity of all other variables predicts increased usage of OTC analgesics. As be-
fore, higher frequency of headache, stomach ache, sleep problem and feeling
unhappy, sad or depressed exhibit a positive effect on usage. Conforming to ex-
pectations, the physical and mental health problems are found to be the most
important predictors of OTC analgesic usage. Increased lack of self-esteem pre-
dicts increased usage of OTC analgesics. Increased level of conflicts with parents
(scale is reversed such that a lower value corresponds to higher frequency) is
found to predict increased usage. Accordingly, increased frequency of being bul-
lied (the scale is reversed) by peers corresponds to increased usage. Consump-
tion of coffee is similarly found to have a significant effect on OTC analgesic
usage. The more frequently the respondent report on buying coffee, the higher
usage of analgesics is predicted to be. Contrary to literature, increased frequency
of engaging in spare-time jobs, is found to yield a negative effect on OTC anal-
gesic usage. The more the adolescents work, the lower the frequency of head-
ache. Although, it is possible that the effect is reversed if amount of work ex-
ceeds the individual’s capacity. Increased belief in academic achievement being
important for the respondents’ social status, predicts increased usage of OTC
analgesics. Belief in sport achievement to important for social status and aca-
demic ambitions, is found to have conflicting result depending on whether the
model is multivariate or univariate. In a univariate setting these variables have a
positive effect on usage and vice versa under a multivariate setting.

Table 8 reports the predicted response probabilities for each frequency of
OTC analgesic usage across gender-based on both univariate and multivariate
regression results. Response probability is plotted against frequency of OTC
analgesic usage in Figure 3. As observed, based the univariate regression results,
there is a noticeable difference across all level of usage between the genders. The
largest discrepancy is related to those who report to never use OTC analgesics.

For females and males, the response probability is 25.97% and 45.43%

Table 8. Response probabilities.

Univariate Multivariate

Frequency of usage
Female Male Female Male
Never 25.97% 45.32% 26.77% 34.06%
Less than weekly 50.71% 43.28% 57.95% 54.62%
At least weekly 13.29% 6.90% 9.98% 7.51%
Several times a week 7.55% 3.44% 4.20% 3.03%
Daily 2.49% 1.07% 1.10% 0.78%

Predicted response probabilities derived by using regression results from Table 1 and Table 6 using Equa-
tion (4). Sample averages, unconditional on gender, is used as input for the response probabilities derived

from multivariate regression results.
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Figure 3. Response probabilities. (a) Univariate; (b) Multivariate.

respectively. The smallest difference in probability is found for the highest fre-
quency of usage. Here, the difference is only 1.43 percentage-points. Interesting-
ly, when adding control variables (see Table 5 and Table 6) most of the gend-
er-based difference evaporates.

4. Discussion and Conclusions

Usage of over-the-counter (OTC) analgesics has been documented to be both
high and on an increasing trend. Another stylized fact shows that usage among
females is considerably higher compared to males. It is, however, not clear what
is driving this gender-based difference.

Using a large dataset of 284,674 observations of Norwegian adolescents at-
tending junior high school and high school between 2014 and 2017, we investi-
gate the prevalence of gender differences in usage of OTC analgesics. In a univa-
riate setting, regressing only usage on a dichotomous gender variable, we find
that females tend to have a significantly higher level of consuming OTC analges-
ics. Expanding the list of potential determinants, physical and mental health
problems and sociodemographic variables are found to have a significant effect.
Summary statistics show that females tend to score higher on several variables
that predict higher usage. Consequently, when controlling for these differences,
most of the observed gender difference in OTC analgesic usage evaporates. While
reduced, the effect of gender remains significant. Hence, some of the gender-based
difference is still unexplained. Furthermore, goodness of fit statistics from our
multivariate model suggests that there are additional determinants to be found.

We leave these issues to further research.
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Answer alternative

1) Never

2) Sometimes
3) Many times
4) Daily

Appendix
Table Al. Physical health problem variables (Section 3.2 Table 3).
Variable Survey question
Health problems 2 neck and shoulder pain
Health problems 3 Joint and muscle pain
Health problems 5 Nausea
Health problems 6 Palpitations
Have you had any of these troubles
Health problems 7 during the last month? Headache
Health problems 8 Have you had any of these troubles

during the last month? abdominal pain

Table A2. Depression and anxiety variables (Section 3.2 Table 4 and Table 5).

Variable Survey question
Depr 1 Feel that everything is a waste of time
Depr 2 Had sleep problems
Depr 3 Feeling unhappy, sad or depressed
Depr 4 Felt hopelessness in view of the future
Depr 5 Feel stiff or tense
Depr 6 Worry too much about things
Depr 7 Feeling lonely
Depr 8 Aggressive or angry behaviours
. Have you have lately been bothered by something?
Anxiety 1 .
Suddenly scared without shallow
Anxiety 2 Have you have lately
. Have you have lately been bothered by?
Anxiety 3 K L.
exhaustion or dizziness
Anxiety 4 Have you been bothered by a.ny of this .during
the past week? Nervousness, internal disorder
Anxiety 5 Had you this week wanted to cry
Anxiety 6 Have you this last week been accusing yourself?

Answer alternatives

Have not bother at all
A little bothered
Pretty much bothered

Very much bothered

Table A3. Other variables (Section 3.3 Table 6 and Table 7).

Variable Survey question Answer alternative
1) b

Gender Are you boy or girl? 2; gi.ﬁ’
1) Yes

Future 5 Do you think you will take a college education? 2) No
3) Do not know
1) Never

If you think about the last six months, 2) 1 time
alco 2 how many times have you drunk so much 3) 2 - 4 times

alcohol that you have clearly known you drunk?

4) 5 - 10 times
5) More than 10 times
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Continued

Self 1 I am very pleased with my looks

Spare time 4 Going to the cafe, coffee shop and similar

Fritid18 Had paid extra job

Schoolprob4 Shirk school

Here are some statements about how you
Parent 7 want to describe your relationship with
your parents. I often argue with my parents

Have you been exposed for?
Bullied 2 Bulling, threats or erosion of other
young people at school or in the spear time.

Status 1 What is important for getting your status Friend
atus
environment? ... A. Being good at school.

Status 5 What is important for getting your status
atus
Friend environment? ... E. To be good at sports.

1) Fits very well
2) Fits quite well
3) Fits badly

4) Fits very badly

1) Never

2) 1 time

3) 2 - 5 times

4) 6 times or more

1) Never

2) 1 time

3) 2 - 5 times

4) 6 - 10 times

5) 11 times or more

1) Never

2) 1 time

3) 2 - 5 times

4) 6 - 10 times

5) 11 times or more

1) Fits very well
2) Fits quite well
3) Fits badly

4) Fits very badly

1) Yes, several times a week
2) Yes, about once a week
3) Yes, about every 14 days
4) Yes, about once a month
5) Never ever

6) Never

1) Increases the status a lot
2) Increases status a little
3) Does not matter

1) Increases the status a lot
2) Increases status a little
3) Does not matter
4)Reduce the status a bit
5) Reduce the status a lot
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