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Periodontitis may predict the use
of prescription medicines later in
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Medications used for the treatment of diseases also affect oral health. We
investigated how having/not having periodontitis at baseline in 1985 was
associated with purchases of medicines in the long term. The study paradigm
is in the oral health-systemic health connections. We hypothesized that
periodontitis links to purchases of medicines later in life. The study cohort
consisted of 3,276 individuals from the greater Stockholm area, Sweden. Of
them, 1,655 were clinically examined at baseline. Patients were followed-up
for >35 years, using the national population and patient registers. The burden
of systemic diseases and purchases of medicines were statistically analyzed
comparing patients with (n = 285) and without (n = 1,370) periodontitis. The
results showed that patients with periodontitis had purchased more of certain
medications than non-periodontitis patients. Periodontitis patients purchased
significantly more drugs used in diabetes (p = 0.035), calcium channel blockers
(p = 0.016), drugs acting on the renin-angiotensin system (p= 0.024), and nervous
system drugs (p= 0.001). Hence, patients with periodontitis indeed had purchased
specific medications statistically significantly more than the periodontally healthy
ones. This indicates that periodontitis, over time, might increase the risk for
systemic diseases with the subsequent need for medication.
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1 Introduction

Periodontitis or periodontal disease is a chronic inflammation of the gums and tooth
supporting tissues, leading to attachment and bone loss, due to the immune response caused
by accumulations of bacterial biofilm on the teeth. Numerous studies have verified the link
between poor oral health and systemic health (Meurman and Bascones-Martinez, 2021). In
particular, periodontal disease is associated with cardiovascular diseases and diabetes, but
also with many other diseases (Humphrey et al., 2008; Pussinen et al., 2022). Recently,
periodontitis was shown to associate even with the outcome of COVID-19 (Marouf et al.,
2021; Gupta et al., 2022). For example, in the study of Orilisi and coworkers (Orilisi et al.,
2021) it was shown that patients with oral health problems were referred to intensive care
more often than those without. The pathomechanism here involved is the chronic oral
infection that upregulates many cytokines and inflammatory mediators with subsequent
systemic organ effects (Hansen and Holmstrup, 2022).
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Little research is aimed at periodontitis and its effect on
medication use (Wang et al., 2020). Anticholinergic and
psychiatric medications are the most discussed in this context.
Well-known oral side effects of drugs, in general, are
hyposalivation, xerostomia, gingival overgrowth, hypersalivation,
lichenoid reactions, and osteonecrosis of the jaws (Kaur et al.,
2010; Miranda-Rius et al., 2015; Trackman and Kantarci, 2015;
Glick et al., 2020; Yuan and Woo, 2020). Drugs for the treatment of
hypertension and diabetes, are examples of medication that may
cause hyposalivation with subsequent subjective xerostomia (Närhi
et al., 1992). Low salivary flow presents a risk for dental diseases, in
particular caries, but also periodontal health may worsen if the
patient has dry mouth (Mizutani et al., 2015; Pająk-Łysek et al.,
2021). However, it should be emphasized that the link between
periodontitis and saliva secretion is not as straightforward as it is
with caries (Rees, 1998).

In the present longitudinal cohort study, we investigated the
association between baseline periodontal status and the purchase of
prescription medicines later in life. We hypothesized that people
with poor periodontal health would present with more systemic
diseases and, consequently, would need medication more often than
those who originally were periodontally healthy. The subjects of our
study had been followed up for more than 35 years and the
investigation was based on different national patient registers in
Sweden.

2 Material and methods

2.1 Subjects of the cohort

Our database originates from the year 1985 and consists of
3,273 randomized subjects enrolled from the Stockholm
metropolitan area, Sweden. All our participants were born from
1945–1954 on the 20th of each month. The basic cohort size was
105,798 persons (Söder et al., 1994). Since 1985 the subjects’ health
parameters had been followed-up, now for over 35 years. In the
present study, our sample consists of 1,655 patients, 824 men, and
831 women. Of these patients, 285 had had periodontitis at baseline
in 1985 (Figure 1). In 1985, 1,676 patients were clinically examined
at baseline. However, due to the fallout of 21 patients, our clinically
examined and followed-up study group consists of 1,655 patients.

2.2 The drug (pharmacy) register

The database used for examining the prescription of medication
among patients is the Swedish National Pharmacology register. This
register consists of the 1,655 subjects’ total procurement history of
medications during the timespan of the years 2005–2017. The
register contains altogether 469,789 purchases with
975 individual Anatomical Therapeutic Chemical (ATC) codes.
For analysis, procurement of medication or the medication class
was coded as one and no procurement as 0.

2.3 Periodontitis diagnosis

In the clinical oral examinations in 1985, the patients
underwent oral examination where plaque index, gingival
index (GI), and periodontal pocket probing (CAL) were
registered. Periodontal pockets (PD) over 5 mm were
recorded. A dichotomized variable was created for statistical
analysis, where patients with periodontitis were coded one and
periodontally healthy control subjects 0.

2.4 Socio-economic status

In the baseline data from 1985, patients were divided into higher
or lower socio-economic classes based on income and level of
education. Patients with a lower level of education and low or no
income were coded as having lower socio-economic status and ones
with income and a higher level of education were coded as higher.
This was used as a covariate in our research. One dichotomized
variable was created from the original baseline variable to indicate
the patients’ economic status so that the subjects with high
socioeconomic status were coded 0 and those with low 1,
respectively.

2.5 Diagnoses before 1985

To control for diseases and subsequent systemic medicine use
before 1985, the Swedish National Hospital register was used.
Patients with at least one diagnosis given in hospital care were

FIGURE 1
Flow chart of cohort and registers available. In the present study, we mainly focused on the pharmacy register.
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categorized in a dichotomized variable: a hospital diagnosis
before 1985 was coded as one and no hospital diagnosis as 0,
respectively. Hospitalization due to poisoning or pregnancy was
disregarded.

2.6 Tobacco products

At baseline, the patient´s use of tobacco products was registered.
A dichotomized tobacco products variable was created where
patients who were smoking or using Swedish snus in 1985 were
coded as one and patients not using tobacco products were
coded as 0.

2.7 Gender

Research has shown a difference in oral health among men and
women, where men often have worse oral health. To take this into
account a dichotomized variable was created where women were
coded as 0 and men as 1.

2.8 Statistical analyses

Descriptive statistics, Chi2, p-tests, and logistic regression
analyses were conducted in SPSS 28.0 software. A single-sided
hypothesis was used in this study, resulting in the use of one-
tailed tests. Descriptive statistics as frequencies were conducted,
differences between groups were tested by Mann-Whitney U-tests,
and differences in the distribution of data were analyzed by Chi2.
Logistic regression analyses of procurement of medicines with
periodontitis as explaining variable were controlled for gender
(men 1, women 0), tobacco products (yes 1, no 0), socio-
economic (lower 1, higher 0), and if the subject had a diagnosis
of systemic disease before 1985 (yes 1, no 0). Data reorganization
and summation of the different registers were made in Visual Studio
Code 2, Python 3.9.10 64-bit.

3 Results

The number of patients with periodontitis, tobacco usage,
gender, and diagnoses at baseline are given in Table 1. Patients
with periodontitis had not purchased more medications than the
non-periodontitis subjects between the years 2005–2017. Fewer
patients with periodontitis had acquired medications in general
than periodontally healthy individuals (89.5% vs 93.4%). The
medication categories most patients had purchased during the
timespan was ATC category J, anti-infectives for systemic use
(n = 1,379), as can be seen in Table 2. The second in frequency
was medicines used for diseases of the nervous system (n = 1,197)
and, third, respiratory medications (n = 1,157). Comparing the
purchases by periodontitis patients with those of the periodontally
healthy, periodontitis patients had purchased more drugs of the
ATC category C, cardiovascular system, L, antineoplastic and
immunomodulating agents, and P, antiparasitic products,
insecticides and repellents (Table 2).

Looking at the pharmaceutical groups of drugs according to the
ATC classification, there were medicines in five different groups that
had been purchased more by the periodontally diseased patients.
These were drugs used for diabetes (p = 0.035), calcium channel
blockers (p = 0.016), drugs acting on the renin-angiotensin system
(p = 0.032), lipid modifying agents (p = 0.024), and drugs used for
other nervous system diseases (p = 0.001). Another fourteen
different categories of medications used more by the periodontitis
patients (p = 0.102–0.462) were cardiovascular drugs and beta-
blocking agents, in particular, antineoplastic agents, drugs for
endocrine diseases, immunosuppressants, anti-inflammatory, and
antirheumatic drugs, topical products for joint and muscular pain,
muscle relaxants, antigout preparations, analgesics, antiepileptics,
antiparkinson drugs, psycholeptics (antipsychotics, anxiolytics,
hypnotics, and sedatives) and antiprotozoals. The details age
given in Table 3.

When looking at the ATC subclasses and specific drug
preparations, differences were also detected in the purchase
numbers of medicines between the periodontitis and non-
periodontitis groups. In addition to the results given in Table 3,

TABLE 1 Basic characteristics of the subjects. The table presents patients that have purchased medicines between the years 2005–2017. Data are given as n (%).
Only p-values in line with our hypothesis are presented, due to our single sided hypothesis.

Total (n = 1,665) No-periodontitis (n = 1,370) Periodontitis (n = 285) p-value

Female 831 706 (85.0%) 125 (15.4%)

Male 824 664 (80.6%) 160 (19.4%) 0.009

Non-smoker 618 907 (86.4%) 143 (13.6%)

Smoker 605 463 (76.5%) 142 (23.5%) <0.001

No earlier diagnosis 1,070 884 (82.6%) 186 (17.4%)

Diagnosis in 1985 585 486 (83.1%) 99 (16.9%)

Have not purchased medication 120 90 (75.0%) 30 (25.0%)

Have purchased medication(s) 1,535 1,280 (83.4%) 255 (16.6%)

Higher socio-economic status 1,315 1,097 (83.4%) 273 (16.6%)

Lower socio-economic status 340 218 (80.3%) 67 (19.7%) 0.087
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TABLE 2 Distributions of different medication groups purchased in the ATC categories. Only p-values in line with our hypothesis are presented, due to our single
sided hypothesis.

Alimentary tract and metabolism Total No periodontitis Periodontits p-value

Have not purchased 540 441 (81.7%) 99 (18.3%)

Have purchased 1,115 929 (83.3%) 186 (16.7%)

Blood and blood forming organs

Have not purchased 889 739 (83.1%) 150 (16.9%)

Have purchased 766 631 (82.4%) 135 (17.6%) 0.344

Cardiovascular system

Have not purchased 640 539 (84.2%) 101 (15.8%)

Have purchased 1,015 831 (81.9%) 184 (18.1%) 0.109

Dermatologicals

Have not purchased 683 566 (82.9%) 127 (18.6%)

Have purchased 962 804 (83.6%) 158 (16.4%)

Genito-urinary system and sex hormones

Have not purchased 835 689 (82.5%) 146 (17.5%)

Have purchased 820 681 (83.0%) 139 (17.0%)

Systemic hormonal preparations, excluding sex hormones and insulins

Have not purchased 1,078 878 (81.4%) 200 (18.6%)

Have purchased 557 492 (88.3%) 85 (15.3%)

Anti-infectives for systemic use

Have not purchased 276 228 (82.6%) 48 (17.4%)

Have purchased 1,379 1,142 (82.8%) 237 (17.2%)

Antineoplastic and immunomodulating agents

Have not purchased 1,481 1,231 (83.1%) 250 (16.9%)

Have purchased 174 139 (79.9%) 35 (20.1%) 0.143

Musculo-skeletal system

Have not purchased 502 415 (82.7%) 87 (17.3%)

Have purchased 1,153 955 (82.8%) 198 (17.2%)

Nervous system

Have not purchased 458 377 (82.3%) 81 (17.7%)

Have purchased 1,197 993 (83.0%) 204 (17.0%)

Antiparasitic products, insecticides and repellents

Have not purchased 1,301 1,084 (83.3%) 217 (16.7%)

Have purchased 354 286 (80.8%) 68 (19.2%) 0.132

Respiratory system

Have not purchased 498 404 (81.1%) 94 (18.9%)

Have purchased 1,157 966 (83.5%) 191 (16.5%)

Sensory organs

Have not purchased 813 668 (82.2%) 145 (17.8%)

Have purchased 842 702 (83.4%) 140 (16.6%)

Various

Have not purchased 1,633 1,350 (82.7%) 283 (17.3%)

Have purchased 22 20 (90.9%) 2 (9.1%)
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TABLE 3 Drugs most frequently purchased within the ATC categories. The statistically significant distribution in favor of periodontitis patients are bolded.

ATC classification Total Non-periodontitis Periodontitis p-value

Alimentary tract and metabolism

Drugs used in diabetes

Have not purchased 1,499 1,249 (83.3%) 250 (16.7%)

Have purchased 156 121 (77.6%) 35 (22.4%) 0.035

Cardiovascular system

Cardiac therapy

Have not purchased 1,444 1,198 (83.0%) 246 (17.0%)

Have purchased 211 172 (81.5%) 39 (18.5%) 0.300

Beta blocking agents

Have not purchased 1,178 982 (83.4%) 196 (16.6%)

Have purchased 477 388 (81.3%) 89 (18.7%) 0.162

Calcium channel blockers

Have not purchased 1,271 1,066 (83.9%) 205 (16.1%)

Have purchased 384 304 (79.2%) 80 (20.8%) 0.016

Agents acting on the renin–angiotensin system

Have not purchased 1,055 887 (84.1%) 168 (15.9%)

Have purchased 600 483 (80.5%) 117 (19.5%) 0.032

Lipid modifying agents

Have not purchased 1,139 957 (84.0%) 182 (16.0%)

Have purchased 519 182 (35.1%) 103 (19.8%) 0.024

Antineoplastic and immunomodulating agents

Antineoplastic agents

Have not purchased 1,601 1,328 (82.9%) 273 (17.1%)

Have purchased 54 42 (77.8%) 12 (22.2%) 0.161

Endocrine therapy

Have not purchased 1,588 1,315 (82.8%) 273 (17.2%)

Have purchased 67 55 (82.1%) 12 (17.9%) 0.440

Immunosuppressants

Have not purchased 1,601 1,326 (82.8%) 275 (17.2%)

Have purchased 54 44 (81.5%) 10 (18.5%) 0.399

Musculo-skeletal system

Anti-inflammatory and antirheumatic products

Have not purchased 561 467 (83.2%) 98 (17.5%)

Have purchased 1,094 903 (82.5%) 191 (17.5%) 0.360

Topical products for joint and muscular pain

Have not purchased 1,484 1,230 (82.9%) 254 (17.1%)

Have purchased 171 140 (81.9%) 31 (18.1%) 0.370

Muscle relaxants

Have not purchased 1,484 1,231 (83.0%) 253 (17.0%)

Have purchased 171 139 (81.3%) 32 (18.7%) 0.293

Antigout preparations

(Continued on following page)
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purchases of 18 specific drug preparations were significantly more
common among periodontitis patients. They purchased more of the
following preparations: insulin (2.46% vs. 0.95%, p = 0.017), calcium
channel blocker felodipine (8.42% vs. 5.62%, p = 0.036), angiotensin-
converting enzyme (ACE) inhibitor ramipril (4.91% vs. 2.99%, p =
0,05), HMG CoA reductase inhibitor simvastatin (29.4% vs. 22.6%,
p = 0.007), opioid analgesics ketobemidone (3.16% vs. 1.09%, p =
0.004) and fentanyl (1.75% vs. 0.58%, p = 0.021), nicotine
dependence drug varenicline (5.26%–2.04%, p = 0.001), and the
nitroimidazole antibiotic metronidazole (17.5% vs. 12.4%, p = 0.01).
Eleven preparations were excluded from the list because less than
five subjects had purchased them.

In total, 77 different individual preparations had been
purchased more often by the periodontitis patients than the
periodontally healthy. Among the 59 preparations that had
not been significantly more purchased there were 17 different
individual diabetes medications (p = 0.017–0.323), the channel
blocker amlodipine (22.5% vs 18.8%, p = 0.076), ACE-inhibitor
enalapril (25.6% vs 21.3%, p = 0.056), disulfiram (1.4% vs 0.7%,
p = 0.097), analgesic morphine, and antispasmodics (2.5%–1.5%,
p = 0.114).

Odds ratios for the different categories of medications mainly
linked to periodontitis are given in Table 4 and Table 5. In the main

categories and subtypes of medications purchased, positive odds
ratios, with a confidence interval over one, were not detected.
Regarding individual preparations, only simvastatin (ATC class
C10AA01, OR = 1.4; CI = 1.04–1.86), ketobemidone (ATC class
N02AB01, OR = 3.32; CI = 1.48–7.86) and metronidazole (ATC
class P01AB01, OR = 1.46; CI = 1.03–2.08) showed positive odds
ratios.

4 Discussion

To our knowledge, this is the first study investigating the
procurement of medications and specific drug preparations in a
35-year perspective since the diagnosis of periodontitis, compared to
the periodontally healthy subjects at baseline. The main finding was
that periodontitis patients had purchased certain, but not at all
medications, more frequently than we had expected. Hence, the
patients did not tend to buy more medications in general, and
differences were only seen between the periodontitis and
periodontally healthy groups when analyzing the various ATC
categories of medicines and the specific preparations within the
categories. The results thus only partly confirmed our study
hypothesis.

TABLE 3 (Continued) Drugs most frequently purchased within the ATC categories. The statistically significant distribution in favor of periodontitis patients are
bolded.

ATC classification Total Non-periodontitis Periodontitis p-value

Have not purchased 1,587 1,316 (82.9%) 271 (17.1%)

Have purchased 68 54 (79.4%) 14 (20.6%) 0.227

Nervous system

Analgesics

Have not purchased 643 538 (83.7%) 105 (16.3%)

Have purchased 1,012 832 (82.2%) 180 (17.8%) 0.222

Antiepileptics

Have not purchased 1,526 1,268 (83.1%) 258 (16.9%)

Have purchased 129 102 (79.1%) 27 (20.9%) 0.123

Anti-parkinson drugs

Have not purchased 1,607 1,331 (82.8%) 276 (17.2%)

Have purchased 48 39 (81.3%) 9 (18.8%) 0.388

Psycholeptics

Have not purchased 974 807 (82.9%) 167 (17.1%)

Have purchased 681 563 (82.7%) 118 (17.3%) 0.462

Other nervous system drugs

Have not purchased 1,548 1,293 (83.5%) 255 (16.5%)

Have purchased 107 77 (72.0%) 30 (28.0%) 0.001

Antiparasitic products, insecticides and repellents

Antiprotozoals

Have not purchased 1,312 1,094 (83.4%) 218 (16.6%)

Have purchased 343 276 (80.5%) 67 (19.5%) 0.102
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This area of research has been scarcely investigated earlier.
Only one prior article was found on the use of systemic
medications by periodontitis patients (Wang et al., 2020).
Compared to that, our study showed fewer significant results.
But it should be pointed out that the study by Wang and
collaborators investigated matched subjects while our study
was a longitudinal cohort study.

Nevertheless, results similar to those of the study of Wang et al.
were found for insulin, oral hypoglycemics in general, ACE
inhibitors, calcium channel blockers, lipid-lowering medications,
and alpha-2 agonists. However, contrary toWang et al., we could not
establish a connection between periodontitis patients and the use of
diuretics, anti-coagulants, bronchodilators, antidepressants,
antipsychotic drugs, and anticonvulsants. This indeed can be
explained by the differences in the study design and subjects.

As said, hundreds of different systemic medications affect the
oral cavity. The main effect is hyposalivation with consequent

xerostomia (Tanasiewicz et al., 2016). The salivation-altering
medications identified in the present study were angiotensin II
receptor blockers, analgesics, anti-infectives, anti-inflammatory
medications, alpha-2 agonists, antigout medications,
cardiovascular medications like calcium channel blockers, drugs
used for diabetes, and those for nicotine dependence,
immunosuppressants, and interferons and statins, respectively
(Pająk-Łysek et al., 2021; Choo et al., 2022). Hyposalivation is a
serious issue because it can increase the risk of diseases of the oral
cavity. Poor oral health is also linked to a decrease in the patient’s
quality of life (Barbe, 2018).

Xerostomia has been shown to affect 34%–51% of diabetic
patients mainly through salivary dysfunction. The linkage
between periodontitis and diabetes is well understood because
poor glycemic control does worsen periodontal health (Rohani,
2019). Hence, it was no surprise that metformin and the 12 other
diabetic medications here encountered were purchased more often
by patients with periodontitis.

Merely three systemic individual preparations, namely
simvastatin, ketobemidone, and metronidazole showed a
positive odds ratio for long-term periodontitis in the present
study. No research has been made on a link between opioids or
painkillers and periodontitis diagnosis. Similar to our findings, a
recent study, however, showed a connection between statins and
periodontitis (Kwon et al., 2022). The use of antibiotics as a part
of periodontal care varies substantially, necessitating clear
guidelines (Feres et al., 2015). In Sweden, antibiotics are rarely

TABLE 4 Linear regressions and odds ratios (OR) with confidence intervals (CI)
of drug categories associated with having periodontitis in 1985.

Cofactors OR 95% CI for OR

Nervous system Lower Upper

Periodontitis 0.957 0.714 1.28

Male 0.553 0.442 0.692

Smoker 1.49 1.17 1.89

Prior diagnosis to 1985 1.54 1.21 1.96

Lower socioeconomic 0.634 0.487 0.825

Alimentary tract and metabolism

Periodontitis 0.932 0.707 1.22

Male 0.612 0.495 0.756

Smoker 1.06 0.850 1.32

Prior diagnosis to 1985 1.61 1.28 2.02

Lower socioeconomic 0.653 0.507 0.840

Cardiovascular system

Periodontitis 1.16 0.888 1.52

Male 0.989 0.808 1.20

Smoker 1.19 0.969 1.47

Prior diagnosis to 1985 1.44 1.16 1.78

Lower socioeconomic 0.796 0.622 1.01

Antineoplastic and immunomodulating agents

Periodontitis 1.27 0.852 1.90

Male 0.633 0.457 0.877

Smoker 1.12 0.809 1.55

Prior diagnosis to 1985 1.25 0.903 1.73

Lower socioeconomic 0.814 0.538 1.22

TABLE 5 Linear regressions and odds ratios (OR) with confidence intervals (CI)
of individual medications associated with having periodontitis in 1985.

Cofactors OR 95% CI for OR

Simvastatin

Periodontitis 1.39 1.04 1.86

Male 1.14 0.909 1.44

Smoker 1.15 0.914 1.46

Systemic diagnosis in 1985 1.16 0.916 1.47

Low socioeconomic status 0.790 0.589 1.05

Ketobemidone

Periodontitis 3.32 1.40 7.86

Male 0.541 0.226 1.29

Smoker 0.631 0.260 1.53

Systemic diagnosis in 1985 3.48 1.46 8.32

Low socioeconomic status 1.53 0.619 3.80

Metronidazole

Periodontitis 1.46 1.03 2.08

Male 0.567 0.422 0.762

Smoker 1.51 1.13 2.03

Systemic diagnosis in 1985 0.818 0.602 1.11

Low socioeconomic status 1.01 0.712 1.44
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used in standard periodontal care. Purchasing metronidazole
more often, an antibiotic used mainly for Gram-positive
bacteria and protozoa, would thereby indicate that either
periodontal disease would increase the risk of infections or
infections increase the risk of developing periodontitis. This,
however, could not be verified based on the present material.

To account for the impact of long-term systemic medication
before 1985 at the onset of this study, patients diagnosed with
systemic diseases were identified by using the Swedish national
registers for hospital treatment and open care. This was taken
into account in the logistic regression analyses and having at least
one diagnosis before 1985 was found to significantly increase the
risk of purchasing the majority of ATC categories analyzed.
Exceptions in this regard were drugs for diseases of the
genito-urinary system, sex hormones, anti-infectives for
systemic use, drugs for skin diseases, antiparasitic
preparations, insecticides and repellents, and, finally,
antineoplastic and immunomodulating agents.

A significant difference in the specific medication purchases was
seen only in a few drug preparations in this study. This is not in line
with current research on the connection between periodontitis and
systemic diseases (Liccardo et al., 2019). When compared with
patients without periodontitis, there was no significant difference
in the purchase of cancer medications, and anti-rheumatic and
neurological medication. This finding was unexpected as both
different subtypes of cancers, rheumatic and neurological diseases
such as Alzheimer’s and depression have been linked to
periodontitis (Michaud et al., 2017; Nwizu et al., 2020;
Kavarthapu and Gurumoorthy, 2021; Tuominen and Rautava,
2021; Zheng et al., 2021; Asher et al., 2022). Furthermore, the
finding is not in line with our earlier research (Söder et al.,
2015). However, the present results only represent the sample
here used and do not necessarily give the full picture of the
whole cohort.

Several covariables have been taken into account in this
research. For instance, the purchasing of varenicline, a
nicotine-dependence drug, is closely linked with tobacco use.
Since a large percentage of the periodontitis patients were
smokers, their purchasing varenicline could be expected.
Smoking is a well-known risk factor affecting both systemic
and periodontal health (Leite et al., 2018). Gender is another
important factor as there are differences in oral health between
men and women and likewise so when considering
socioeconomic status (Boillot et al., 2011; Leng et al., 2015).
Interestingly, our odds ratios showed only a few positive results
regarding lower socio-economic status and gender, and only
partly so concerning tobacco usage.

The strength of the present study is that it offers unique and
substantial material with a long follow-up period. The multitude
of preparations and a large number of purchases thus made the
investigation reliable. This, as well as the relatively big sample
size, allowed for conducting the detailed analysis. However, there
is room for improvement when planning further studies. The size
of the cohort could still be increased if possible. For example,
melphalan, vinorelbine, pizotifen, betahistine, and riluzole were
only used by one patient in the present material. Thus, there was
no way to draw further conclusions in that respect. Furthermore,
since the beginning of the study, the diagnostic criteria for

periodontitis have been changed several times. Hence, if the
most recent diagnostic criteria would have been used the
material might look different. This is another weakness of the
present study. Nevertheless, we have found a link between
medication purchases and periodontitis, especially when
looking at the specific preparations and subgroups of
medications. Finally, this area has been sparsely studied before
and, subsequently, studies with other cohorts are needed.

5 Conclusion

We conclude that patients with periodontitis had purchased
only a few medication groups more than periodontally healthy
subjects when looking at the main drug categories. This finding
was contrary to our expectations. On the other hand, periodontitis
patients had purchased more than 19 different subgroups of
medications. These included diabetes drugs, calcium channel
blockers, agents acting on therenin–angiotensin system, statins,
and drugs for diseases of the nervous system. Of the specific
preparations, only simvastatin, ketobemidone, and metronidazole
had been purchased significantly more often by the periodontitis
patients. Many of these drugs cause hyposalivation as their side
effect which must be taken into account when counseling patients in
general.
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