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Abstract

Background: The benefits of introducing specific procedures in a company have 
been proven. They systematize the work, increases the efficiency of the enterprise 
and employee productivity. They also allow the owners to reduce waste and max-
imize the company’s profits. The standard for improving quality in the enterprise 
presented by the  International Organization for Standardization is the  9000: 
2015 norm, it is the applicable standard. Possible barriers to the implementation 
of  the  procedures and quality improvement, such as ISO standards or accredi-
tation for dental clinics, were assessed. The main barriers include the standards’ 
inadequacy to the size and structure of the facility, and thus the costs of its imple-
mentation are disproportionate to the benefits for dental clinics.

Objective: The  aim of  the  study is to assess the  demand for a  holistic and 
cross-sectional quality management system in dental clinics in Poland and to 
create procedures adequate to the needs.

Material and methods: The research was carried out among the owners/man-
agers of dental clinics in the Lodz Voivodeship and their employees: doctors, den-
tal assistants/hygienists, medical recorders/patient caregivers. The  tool applied 
was an anonymous questionnaire in an electronic form, intended for self-com-
pletion by respondents. The study began in June 2022 and continued until 215 
questionnaires were collected from dental office employees and 39 question-
naires from owners and managers. The data was compiled using the Statistica 
software.

Results: The  presented results clearly show the  need for procedures and their 
standardization as well as quality improvements in dental offices. More than 
66.5% of employees and 68.4% of dental offices’ owners point out a positive im-
pact and the need to introduce procedures and improve quality. As many as 72% 
of  employees believe that it would improve work efficiency. They also present 
the impact of procedures on safety at work, reduction of stress factors, as well as 
reduction of waste and maximization of profits.
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Conclusions: The  presented data clearly shows that there is a  need for proce-
dures and quality improvement, both among employees as well as owners and 
managers. Specific procedures allow to increase the level of employees’ security, 
ensure the quality of services provided and ameliorate the flow of information in 
the enterprise. All these benefits support the creation of a holistic and cross-sec-
tional tool that would include all procedures and quality improvement that 
would systematize the work of dental offices.

Key words: quality management system, procedures of conduct, dentistry
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Introduction

In the coming years, the dynamic growth on the dental services market will 
be caused by the growing health awareness as well as the need for improv-
ing the aesthetics of a smile of Poles [1]. In order to have their expectations 
met, Poles visit private dental offices. The Polish dental market is still very 
fragmented compared to the market consolidation processes in the west [2]. 
According to the leading market research company PMR, the private sector 
is the driving force behind the dentistry market in Poland [3]. It is respon-
sible for over 80% of  all expenditures on dental services. For comparison, 
National Health Fund’s expenditure on dentistry amounts to only about 2% 
of the Fund’s budget [4]. Due to the under-financing, poor service quality, 
limited service package and several-month waiting periods for an appoint-
ment, the vast majority of patients use the services of approx. 6,000 private 
dental offices operating on the  Polish market. Research by CBOS (Public 
Opinion Research Center) shows that private sector services are chosen by 
69% of patients against 31% of those who receive treatment under contracts 
with the NHF. Therefore, dentistry remains the only branch of medicine in 
which Poles mostly rely on private services [5]. Additionally, the dental ser-
vices market is one of the fastest growing medical services markets in Po-
land. It is estimated that patients will spend PLN 15.6 billion on dental servic-
es in just two years [6]. This significant increase in costs will allow the owners 
to develop quality solutions in the management of dental offices, offering 
them greater opportunities to compete in the private services sector. To this 
aim, one of the most significant changes will be the adaptation of the quality 
management system [7]. The quality management system is a set of guide-
lines that facilitate the management of a company, in this case a dental office 
[8]. A dental office is nothing more than a small enterprise that needs to be 
managed efficiently, whose employees and owners need to take care of pro-
cedures, regular supplies, quality of services and customer satisfaction [9]. 
Running a dentist’s office entails assuming the role of not only a doctor, but 
also an entrepreneur, a marketer, a driver, and a supplier. Specific procedures 
help the owner to fulfil these roles. They allow the automation of activities 
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which save time and maximize the efficiency of the enterprise. In the exam-
ple of  dental offices, this relationship is even more true as for almost half 
(46%) of the dentists surveyed the main workplace was their own medical 
practice, for every fourth doctor (25%) it was a medical entity, and for every 
fifth respondent (20%) it was practice in such an entity [10]. It is also true 
that hiring managers to manage dental practices is gaining popularity, but 
it is not a common practice yet. The vast majority of dental clinic’s owners 
are attending physicians, managers and entrepreneurs who also struggle 
with administrative obligations. Management procedures can streamline 
these tasks and thus allow the clinician to spend as much time as possible 
attending to patients [11]. The  aim of  the  study is to assess the  demands 
(of dental clinics’ employees and owners) in terms of  the quality manage-
ment system. Due to the  free-market nature of  the  surveyed entities and 
the lack of strictly defined requirements for quality management by the au-
thorities, all pro-quality changes shall depend entirely on the owners and 
employees of private doctor’s offices. Patients, as final recipients of services, 
may of course exert an influence on the owners of facilities, which would in-
crease the facilities’ competitiveness, but ultimately the patients’ task is only 
to assess the quality of the services provided. This study is the first attempt 
to holistically approach the issues related to quality management in dentist-
ry and the analysis of the demand for pro-quality solutions among owners 
and employees of dental clinics. Therefore, the research may be referred to 
as innovative one.

Current market situation

ISO standards can be applied and implemented in almost any organiza-
tion, regardless of  its size and type. Dental offices are no exception. ISO 
standards are basically universal standards that can and should be adapt-
ed to one’s own needs, goals and intentions. Their ease of implementation 
is due to the fact that they are not of a technical nature. In terms of qual-
ity management systems, the  ISO 9001: 2015 standard (Quality Manage-
ment  System  requirements) is  in  accordance with the  Polish designation 
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of the Standardization Committee, which is PN-EN ISO 9001: 2015 [12]. There 
are also standards compliant with ISO 14001 – environmental management, 
ISO / TS 27001 – Information security management, PN-N- / OHSAS 18001 – 
Occupational Health and Safety management. However, the discussion can-
not be focused only on the benefits of implementing ISO standards, such as: 
increasing the quality of medical services provided, ensuring the trust of pa-
tients and cooperating companies and institutions, improving the function-
ing of the company, improving the flow of information within the company, 
and increasing transparency of rules and procedures which translates into 
increased competitiveness on the market and reduces the costs of the enti-
ty’s operation [13]. There is one major drawback to ISO standards, and that 
is the price. The price of obtaining a certificate issued by a facility accredited 
by the Polish Committee for Standardization and the comprehensive imple-
mentation of the standard in the facility often exceeds PLN 10,000. It is es-
timated that maintaining the ISO certification in the office costs about PLN 
600–700 per month, as calculated over a period of 3 years [14]. In addition, 
the certificate is limited in time and it must be renewed, which generates 
additional costs for the  facility. For this reason, small dental offices – and 
most dental offices in Poland are in fact small – rarely undertake the venture 
of certifying their clinic. Most often, it is the domain of large market players 
or more popular dental clinics. Moreover, in 2015, the National Health Fund 
completely removed the requirement for dental clinics to obtain ISO certif-
icates, thus further reducing the certificate’s attractiveness even for public 
entities.

Inadequateness to reality

However, it is important to understand why ISO standards are so unsuited 
to dental offices on the  Polish market. Firstly, it results from the  fact that 
the most popular legal form of practicing the profession of a dentist is indi-
vidual medical practice – carried out by almost 60% of doctors. Out of that, 
70% clinics are usually equipped with only one dental unit. The  average 
number of units in the office is 2.2 [15] (Figure 1).
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Figure 1. Number of dental units at the main workplace [26]

Accordingly, these are mostly small or medium-sized dental offices for 
which the cost of certification and its maintenance is definitely too high. Sec-
ondly, the reason why being ISO certified is not very popular among the own-
ers of dental offices in Poland is the low awareness of the potential benefits 
of obtaining such a certificate. It is no wonder, since most of the owners are 
dentists who were not educated in the field of management and administra-
tion in the course of their studies, and who turned into entrepreneurs due to 
the fact that they own a practice, whether to their liking or not [16]. Conse-
quently, if the doctors – clinic owners do not seek this knowledge on their own, 
it is of no surprise that they do not notice the benefits of certifying their facili-
ties. It is also understandable for a more prosaic reason. Doctors see the bene-
fit of buying a new endometer, which directly translates into an improvement 
in the quality and accuracy of the performed root canal treatment; they see 
the benefit of buying an X-ray machine as it allows for more accurate diagnos-
tics and increases the attractiveness of the clinic. Unfortunately, the benefits 
of ISO procedures are not immediately visible and only after their meticulous 
implementation and compliance it will be possible to achieve the expected 
results, such as increasing efficiency, enhancing the level of safety, or maxi-
mizing the employee efficiency [17]. However, for dentist who are considered 
knowledge workers these benefits may not be so readily apparent and do not 
provide a sufficient incentive to invest capital in certifying their facility [18].
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Procedures currently in place

However, there is an  indicator that doctors, office owners and managers em-
ployed in dental clinics understand the importance of ISO-related procedures, 
even if not in the form of an official certificate or external quality confirmation 
[19]. It is the fact that they themselves create procedures for their own use and 
needs. But why is it the case? The main reason for such behaviour is the need 
to structure work and create certain standards so that, regardless of who does 
the work, the work is always done in the very same way [20]. For instance, if 
standards and procedures for instrument decontamination and sterilization are 
in place, regardless of whether it is performed by an assistant with 20 years or 
2 months of experience, the instruments will be disinfected in the same way. 
This allows saving time during the induction of new employees and guarantees 
a constant standard of the services provided [21]. Procedures to be followed are 
nothing more but behavioural scenarios. Such repeated scenarios become hab-
its, and habits become daily practice. This explains why dental clinics’ owners and 
doctors create their own procedures that increase safety, save time and eliminate 
possible human errors when the work is not systematized [22]. However, it caus-
es a significant problem of diversifying the procedures proposed. There are offic-
es that have procedures in place for everything that happens in the clinic. There 
are facilities that only apply certain rules for dental procedures and disinfecting 
tools and spaces – they are the most numerous group due to the repercussions 
related to the COVID-19 pandemic [23]. Unfortunately, there are also dental of-
fices that do not have any procedures in place. It is most often due to the fact that 
small clinics, e.g. single-station facilities with one assistant who is also a recep-
tionist, see no need to create a procedure for a team of 2–3 people. However, it is 
not always the right decision. In other cases, the problem is also that each dental 
office has its own procedures – the ones that work specifically for them. At first 
glance, it does not seem to be a problem, but since there is a certain standard, 
for example for filling the canal in endodontic treatment or class II cavity prepa-
ration, and it is the current standard in force in dentistry according to the latest 
medical knowledge recognized in the scientific community, it would be possi-
ble to present procedures for each activity in a dental office. The procedures to 
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be followed may apply to arranging patients’ appointments for treatment con-
tinuation, placing orders for materials, cooperating with a technician, or deal-
ing with difficult patients or life-threatening situations [24]. Of  course, slight 
changes are possible, depending on the structure or nature of the facility, but 
a general template of procedures may be such a gold standard in dentistry [25].

However, in order for an undertaking to create such a book of procedures 
to be successful, it would be necessary to first ask for the opinion and de-
mand of those whom the book will be addressed to. Itis very often the case 
that in the rush of changes we forget ourselves and do not exercise due dili-
gence to find out whether the proposed solution will have a sufficient num-
ber of supporters. In the private sector, researchers cannot afford the initial 
underestimation of the demand for the changes that are proposed.

Results analysis

In the first place, the analysis shall concern the responses from the question-
naire addressed to the employees of dental offices. Among our respondents, 
almost 41% were assistants and hygienists, 39% were dentists and the  re-
maining 20% were medical recorders. The data is presented in Figure 2.

Figure 2. The structure of employment among the respondents

Source: Author’s own study.
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The  average age of  the  respondents was 38. At the  very beginning 
of the questionnaire, the respondents were asked a few side questions for 
the author to determine the level of employees’ satisfaction with their work. 
One of  the first questions was about salary satisfaction, “Are you satisfied 
with the remuneration structure and remuneration management system in 
your workplace?”. In the response to this question, on a five point scale, 80% 
of respondents awarded 4 points, and only 14% gave 1 point. Another ques-
tion was related to the atmosphere in the workplace. On a five point scale, 
71% of interviewees awarded 5 points, 11% rated the working atmosphere 
at 4, and only 3% assessed it with the lowest value, i.e. 1. The respondents 
were also asked to assess their satisfaction with the  office equipment. As 
many as 64% of them rated it as 5 in this survey, 20% rated the equipment 
of offices as 4, while only 7% rated it as 1. In the further part of the study, 
the  staff evaluated cooperation with doctors, assistants, and registration 
employees. The  respondents assessed satisfaction with the  cooperation 
with doctors in the office on a five point scale. 86% rated it as 5, while the re-
maining 14% rated the cooperation as 4. Satisfaction with the cooperation 
with a  registration employee was assessed on the  same scale. 72% of  re-
spondents rated this cooperation at 5, 22% of them at 4, and the remain-
ing 6% at 3. Cooperation with assistants/hygienists in the clinic was another 
evaluated factor. 50% of respondents rated the cooperation at 5, 43% – at 4, 
and 7% of employees rated it at 2. The last for of cooperation assessed was 
the cooperation with the facility owner/manager. 65% of respondents rated 
their satisfaction with such cooperation at 5, 29% of them at 4, and the re-
maining 6% assessed it as 3.

The following section of questions dealt with safety at work and proce-
dures and quality improvement. In the question regarding safety in the work-
place, 42% of the respondents rated it at 5, and the very same number at 4. 
The remaining 16% of responses were equally divided between the ratings 
of 3 and 2. Nobody rated safety in their workplace as 1. The next question 
was directly related to the procedures applied. The responses to this ques-
tion are presented in Figure 3 and 4.
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Figure 3. Usefulness of the procedures of conduct and quality improvement in the workplace

Source: Author’s own study.

Figure 4. The current situation concerning the possession of procedures for the conduct and 

quality improvement in the workplace

Source: Author’s own study.
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As can be observed, 66% of respondents believe that it would be useful 
to have procedures to be followed in their workplace. However, only 34% 
currently have some sort of procedure and quality improvement system in 
their daily work. Interestingly, when asked if the employees would like to be 
responsible for creating the procedures of conduct and quality improvement 
system in their workplace, the votes were split equally (50%-50%). Addition-
ally, 72% of respondents believe that their work would be performed more 
effectively if all employees in this position performed it in the  same way. 
The  remaining 28% considered it irrelevant. The  following questions con-
cerned meetings with the staff to provide details on the flow of information 
in the  clinic, which improves the  implementation of  all changes. The  data 
concerning such meetings is presented in Figure 5.

Figure 5. Regularity of meetings with employees

Source: Author’s own study.

59.5% of  employees declared that regular meetings are held in their 
workplace, which promotes the flow of information and allows for more effi-
cient implementation of changes. Quality improvement is possible thanks to 
the systematic assessment and evaluation of progress. Therefore, the follow-
ing questions focused on the assessment of employees and the entity itself. 
The results are presented in Figures 6 and 7.
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Figure 6. Systematic evaluation of the clinic by the staff – employees’ responses

Figure 7. Systematic evaluation of the staff by the owner/manager or other staff representa-

tives – employees’ responses.

Source: Author’s own study.

Only 53% of the respondents regularly assess the functioning of the clin-
ic, and only 33% of  the  staff are regularly assessed. It means that there is 
low responsiveness to change and staff often do not have a benchmark for 
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improving performance. However, the most important question in the en-
tire questionnaire was what procedures and quality improvement would be 
considered most needed by employees in their workplace. The  answer to 
this question will allow us to determine which of the procedures introduced 
are the most important. Out of 22 procedures for the conduct and quality 
improvement, 6 were selected that were the  most frequently mentioned. 
The answers were as follows:

1.	 Procedures for dealing with a “difficult” patient
2.	 Procedures for using individual equipment
3.	 Procedures for registering patients to continue treatment
4.	 Procedures for reporting problems and equipment/system malfunc-

tions in the clinic
5.	 Procedures for handling life-threatening situations
6.	 Procedures for handling warranty claims and complaints
The second questionnaire was addressed to the owners and managers 

of dental clinics, and the answers provided in it were as follows: In the first 
question, the owners/managers were asked if they saw the benefits of intro-
ducing procedures and improving the quality in their office. The answers to 
this question provided in the questionnaire are presented in Figure 8.

Figure 8. Potential benefit of implementing procedures and quality improvement

Source: Author’s own study.
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Almost 70% of  respondents understand the  benefits of  introducing 
pro-quality solutions in their dental offices. This proves that there is a rela-
tively high demand for such a type of procedure. In addition, there is a mar-
gin of almost 16% of respondents who are not convinced, but with an appro-
priate presentation of the benefits, they could become the supporters of this 
type of solution. Then the owners/managers were asked if there are already 
any procedures and quality improvement in place in their offices. Only 37% 
of respondents admitted that there are currently some procedures in place in 
their dental offices (Figure 9).

Figure 9. The current situation concerning the possession of any procedures in the dentist’s 

office

Source: Author’s own study.

Another important question is the allocation of responsibilities and who 
should actually be responsible for creating the  procedures in the  office. 
The answers to this question provided by the respondents are presented in 
Figure 10.



20 Agata Zuzanna Kunert, Dominika Cichońska-Rzeźnicka, Jan Krakowiak

Figure 10. Responsibility for creating the procedures of conduct and quality improvement in 

the workplace

Source: Author’s own study.

The  most frequently selected answer was the  one indicating the  em-
ployee involved in a specific procedure, as well as the one saying that cre-
ating the procedures should be teamwork. 24% of the respondents feel that 
the owner should be responsible for creating workplace procedures. Subse-
quently, the owners/managers were also asked whether they assess their em-
ployees periodically and whether the employees are given the opportunity 
to evaluate the facility and its actions for employees. The answers to these 
questions are presented in Figure 11 and 12.
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Figure 11. Systematic evaluation of the clinic by the staff – owner’s/manager’s responses

Figure 12. Systematic evaluation of the staff by the owner /manager or other staff representa-

tives – owner’s/manager’s responses

Source: Author’s own study.
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Only 40% of owners/managers carry out systematic assessments of their 
employees, but almost twice as many declare their willingness to carry out 
such assessments. On the other hand, over 50% of respondents give the em-
ployees the opportunity to carry out systematic assessments of the facility’s 
activities, which allows for the clinic’s development. The last but one question 
was whether regular meetings are held in the offices, which allows the staff 
to assess the flow of information in the office.

Figure 13. Regularity of meetings with employees – owners’/managers’ responses

Source: Author’s own study.

The owners/managers of  the clinic were asked the same question con-
cerning the regularity of meetings. Only 45% of respondents admitted that 
regular meetings with employees take place in the office. What is promising is 
the fact that over 34% of the interviewees declared their willingness to intro-
duce such regular meetings to their daily work, which would improve the flow 
of information in the office and strengthen all the changes introduced. The last 
question was the same as in the employee questionnaire: The owners/man-
agers were asked to choose the procedures they believe would be most nec-
essary for their dental practice. Out of  the  22 provided, 6 most frequently 
mentioned responses were selected, and the  results are presented below.
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1.	 Procedures for dealing with a “difficult” patient
2.	 Procedures for handling warranty claims and complaints
3.	 Procedures for reporting problems and equipment/system malfunc-

tions in the clinic
4.	 Procedures for using individual equipment
5.	 Procedures for dealing with patient complaints made to various au-

thorities
6.	 Procedures for registering patients to continue treatment

Discussion

The  issues related to the  improvement of  quality play a  significant role in 
the health care sector. The conducted study confirms the need for such im-
provements in dentistry. It draws attention to them from the  perspective 
of  the  owners of  private offices and their employees. Another important 
aspect to discuss when expanding and deepening the topic is the patient’s 
perspective on quality improvement. Certainly, it shall be the author’s next 
step in the research concerning dental quality management systems. The as-
pect requiring additional attention is creating a  generally available data-
base of  procedures that require standardization for operational purposes. 
An overall study allows the researcher to evaluate the demand for a holistic 
and cross-sectional quality management system in dental clinics in Poland.

Conclusions

The  presented data clearly shows that there is a  need for procedures and 
quality improvement, both among employees as well as owners and manag-
ers of dental offices. Moreover, there was a catalogue of most needed proce-
dures in clinics established, starting with the procedures for handling “difficult” 
patients, through the procedures for handling warranty claims and complaints, 
work procedures of  each group of  staff, instrument decontamination proce-
dures, equipment maintenance procedures, up to the procedures for handling 
patient complaints made to various authorities. These are the  procedures 
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that are the most stressful for the staff and, without proper tools, they can 
cause a decline in employee productivity or even burnout. In addition, clear-
ly formulated and structured procedures would increase the  effectiveness 
of the dental office and reduce waste, thus contributing to the increase in 
the  company’s profits. Other benefits include improving the  employees’ 
safety, enhancing the quality of services provided and streamlining the flow 
of information in the enterprise. All these benefits result from the creation 
of a holistic and cross-sectional tool that would include all procedures and 
quality improvement systems to systematize the work of dental offices.
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Abstract

Background: Elderly patients using removable dentures experience a  number 
of oral problems associated with mucosal traumatisation and the consequences 
of poor oral hygiene, which affect the patients’ quality of life.

Objectives: The aim of this study was to assess the quality of life associated with 
the oral cavity in patients over 65 years of age who use removable dentures.

Material and methods: A group of 98 patients over 65 years of age who use re-
movable dentures were examined with the GOHAI questionnaire. Demographic 
data, and information on smoking, the duration of denture use and the Fox test 
were also taken. The dental examination assessed the condition of the oral cavity, 
especially missing teeth, approximal plaque index API, gingival bleeding index 
SBI, and prosthetic base.

Results: Sperman correlation analysis showed statistically significant differences 
in several variables. A statistically significantly lower quality of life was found in 
patients who were edentulous, smoked cigarettes, had symptoms of dry mouth, 
prosthetic base inflammation and SBI above 50%.

Conclusions: Patients using removable dentures mostly lack good oral hygiene, 
which needs to be improved by increasing their awareness of the possible conse-
quences of neglect. Dental care should take into account factors that affect pa-
tients’ quality of life.

Key words: quality of life, removable dentures, GOHAI
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Introduction

As a result of changes in the demographic structure of the population in 
Poland, the proportion of patients over 65 years of age is steadily increas-
ing [1]. Due to increasingly better dental care, a large proportion of the el-
derly, also in Poland, retain their teeth into old age. The  average num-
ber of  retained teeth in people aged 65–74 years in Poland in 2002 was 
6.3. However, the percentage of edentulous people in Poland is still high 
and currently exceeds 43.9% of  the  population [2, 5]. At the  same time, 
there are significant differences in the  percentage of  edentulous people 
between different European countries. In western and northern Europe-
an countries, the  level of edentulousness is low, ranging from 5% to 8%. 
On the  other hand, in Central and Eastern European countries, the  per-
centage of  edentulous elderly ranges from 40% in Poland and Slovakia, 
53% in Bulgaria, 69% in Albania, to 78% in Bosnia and Herzegovina [3–5]. 
These people mostly use removable prostheses. Depending on the qual-
ity of  the  prosthesis and the  duration of  its use, patients face problems 
of discomfort in the oral cavity during chewing, swallowing and pronunci-
ation, as well as in interpersonal contacts. Embarrassment about denture 
problems translates into impaired social interaction [7]. The first study to 
assess dental patients’ quality of life on the basis of the General (Geriatric) 
Oral Health Assessment Index (GOHAI) was conducted by Atchison K. and 
Dolan T. in 1990 in the  United States for the  purpose of  studying the  el-
derly population. Since then, this index has been a frequently used tool to 
assess oral health-related quality of life, worldwide and in Poland [6, 7]. In 
subsequent studies, it has also been used in younger people, so both alter-
natives of the name, Geriatric and General (Geriatric/General), are correct 
[8, 9]. It describes elements of oral health in relation to quality of life related 
to physical functioning (eating, speaking and swallowing) and psychoso-
cial functioning (feelings of anxiety about oral health, dissatisfaction with 
appearance, avoidance of social contact because of oral health problems, 
and feelings of oral pain and discomfort) [7]. The GOHAI scale consists of 12 
questions concerning the last three months of life and can be used, among 



32 Urszula Papierz, Agnieszka Żegota, Anna Dudko, Sebastian Kłosek

others, to assess patient satisfaction with health care, to evaluate quality 
of life in relation to oral health in patients with general diseases or to mon-
itor the effects of dental treatment [10, 11].

Objectives

The aim of this study was to assess the quality of life associated with the oral 
cavity in patients over 65 years of age who use removable dentures.

Material and methods

Approval was obtained from the Bioethics Committee of the Medical Uni-
versity of Lodz (RNN/341/18/KE) to conduct the study. The study was con-
ducted at the  Institute of  Dentistry in Lodz over the  following 6 months. 
The eligibility criteria for participation in the study were the patient’s age 
above 65 years and the use of removable dentures. Participation in the study 
was anonymous, voluntary and started after obtaining the  written con-
sent of the participant. Ninety-eight patients were recruited consecutively 
during follow-up visits. Patients excluded from the study were those who 
did not sign a consent form [13]. The study included an  interview, a clini-
cal examination and questionnaires. In the  interview, information on age, 
smoking, duration of  use of  previous prostheses, and willingness to un-
dergo prosthetic treatment (fabrication of  new prostheses) was obtained. 
In the  clinical examination, the  following oral deficiencies were assessed: 
inflammation on the  prosthetic base according to Newton’s classification, 
oral hygiene on the basis of API approximal plaque index and SBI gingival 
bleeding index. Dental deficiencies were assessed for 3 groups (edentulous, 
missing more than 10 teeth, missing fewer than 10 teeth). Prosthodontic 
stomatopathies were divided into 2 groups, the first included those which 
lacked inflammation or were classified as class I according to Newton, 
the other included those which were classified as class II and III according 
to Newton. In the questionnaire part, the Fox test to assess dry mouth and 
a questionnaire to assess the patients’ quality of  life were performed. Oral 
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health related quality of life (OHRQoL) was assessed using the Polish version 
of  the GOHAI (Geriatric Oral Health Assessment Index) questionnaire. This 
has been validated by Rodakowska et al. [10]. Coding of questions: How of-
ten have you been able to swallow freely? (No. 3), How often were you able 
to eat all foods without discomfort? (No. 5), How often were you satisfied 
or dissatisfied with the appearance of your teeth, gums or dentures? (No. 
7) was reversed [7]. GOHAI scores range from 12 to 60 points calculated on 
a Likert scale. Scores are interpreted as follows: below 50 points – poor qual-
ity of life, 51–56 points – moderate quality of life, 57–60 points – very good 
quality of life.

Perception of dry mouth was assessed using the 10-question (yes/no) Fox 
test. For the Fox test, it was assumed that a positive response to a minimum 
of 3 questions out of 4 key questions (i.e., question numbers 4, 5, 6, and 9), as 
well as a positive response to at least one other question out of 10 questions, 
could suggest the presence of dry mouth.

On the basis of the collected database, statistical analysis was performed 
using the STATISTICA program version 13.3 (TIBCO, Poland). Group differenc-
es for the ordinal variable were compared using non-parametric Mann-Whit-
ney U tests for two groups and non-parametric Kruskal-Wallis tests for more 
than two groups. At a statistically significant global p for the Kruskal-Wallis 
test, a  post-hoc analysis was performed using the  Dunn test. Differences 
were characterised using the  median and Q1 (25% quartile) and Q3 (75% 
quartile), as well as statistical significance p. Statistically significant results 
were additionally presented using box-and-whisker plots. Correlations for or-
dinal variables were performed using Spearman rank correlation. Statistical 
significance for analyses was assumed at the level of p<0.05.

Results

Ninety-eight patients with removable dentures were recruited for the study 
– 82 of them had teeth in the mouth, 16 were edentulous. The patients were 
divided into three age groups, the largest group N=61 was 65–74 years old. 
Fifty-seven women and 41 men participated in the study.
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The  study showed that tobacco-smoking patients had lower GOHAI 
scores (median=48 (Q1–Q3=39.00–49.50), p=0.035)) than non-smoking pa-
tients. Similar differences were found among patients with inflammation on 
the prosthetic base (median=48 (Q1–Q3=44.00–50.00), p=0.009) and among 
patients classified as having dry mouth according to Fox test results (medi-
an=48 (Q1–Q3=38.00–50.00)). In addition, the GOHAI scores were much low-
er in edentulous patients (median=38 (Q1–Q3=35.00–47.50), p=0.003)) than 
in patients with any dentition. For patients with ≤10 teeth or >10 teeth, there 
were no significant statistical differences, and the median along with Q1 and 
Q3 for the GOHAI scores was the same at 49.00 (48.00–54.00) (Table 1, Figure 
1). Age, gender, duration of use of removable dentures or willingness to un-
dertake prosthetic treatment did not show statistically significant differences 
in GOHAI scale scores.

Examination of  the  correlation between the  PUW and patients’ GOHAI 
scores revealed a lack of association between the factors (p-value for Spear-
man rank correlation =0.181).

Only patients who had dentition (N=82) were included in the  analysis 
of differences between values obtained for API and SBI. The analysis showed 
no statistically significant differences between patients with different API, 
while statistically significant differences (p=0.019) were found between pa-
tients with different SBI. Patients with SBI 10–29% scored much higher on 
the GOHAI questionnaire (median=53.50 (Q1–Q3=50.00–56.00)) than patients 
with more advanced periodontal inflammation with SBI>50% (median=48 
(Q1–Q3=47.00–53.00)). The  results are presented in Table 2 and Figure 2.

Discussion

Publications on quality of life associated with oral health conducted in Po-
land and Central and Eastern Europe in patients using removable dentures 
are scarce. In a 2017 study by Rodakowska et al., a median score of 36 and 
a mean score of 35.56 were obtained in 100 patients using complete dentures 
in the GOHAI. There was a significant statistical correlation between GOHAI 
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and place of residence (rural vs urban) p=0.022 and dry mouth p=0.009 [13]. 
Galczynska-Rusin et al. in a study of patients treated with partial and com-
plete removable dentures obtained results comparable to our study (me-
dian 48.2) [11]. In the patients studied, declared oral health problems were 
statistically significantly correlated with the  place of  residence, perceived 
dryness of the mouth, difficulty in chewing and low self-assessment of oral 
health [11]. In our study in patients using partial and complete dentures, 
we obtained similar results (median 48) in patients with partial dentures. In 
edentulous patients, the result was even lower (median 38). However, eden-
tulous patients were a smaller group, which may have influenced the results. 
In 2010, Gerritsen et al. confirmed the relationship between tooth loss and 
poor oral health-related quality of life [12]. According to the authors, tooth 
loss has a  strong negative effect on OHRQol, but a  complete denture, or 
edentulous mouth improves oral health-related quality of  life [12]. In our 
study, edentulous patients showed poorer quality of  life compared to pa-
tients with missing teeth. Our results, like those of  other authors, showed 
a  significant correlation between GOHAI and smoking p=0.035, missing 
teeth p=0.003, prosthetic inflammation p=0.009, and dry mouth p=0.013. 
To confirm the data obtained, it would be advisable to repeat the study on 
a larger group of patients.

Conclusions

Patients using removable dentures showed a poor quality of life in the GO-
HAI index. The median score (25%–75%) for the various study factors most-
ly oscillated below 50 points. Significant statistical differences showed that 
the  quality of  life was worsened by smoking, dry mouth symptoms and 
advanced inflammation on the prosthetic base, as well as coexisting gingi-
val bleeding (SBI above 50%). Very poor quality of life was also reported in 
the group of edentulous patients who used complete dentures. The above 
data should be taken into account when planning dental treatment in the el-
derly.
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Tables

Table 1. Distribution of mean GOHAI scale values according to selected factors

GOHAI scale
Factor Mediana (25–75%) p

Age

65–74
(N=61) 49.00 (47.00–54.00)

0.13675–84
(N=22) 48.00 (38.00–53.00)

>85
(N=15) 48.00 (34.00-50.00)

Gender

Female
(N=57) 49.00 (44.00–54.00) 0.871

Male
(N=41) 48.00 (47.00–53.00)

Smoking

Yes
(N=28) 48.00 (39.00–49.50)

0.035*
No
(N=70) 49.50 (47.00–54.00)

Missing teeth

Toothlessness
(N = 16) 38.00 (35.00–47.50)

0.003*≤10 teeth
(N=10) 49.00 (48.00–54.00)

>10 teeth
(N=72) 49.00 (48.00–54.00)

Service life 
of removable 
dentures

>10 years
(N=75) 48.00 (44.00–53.00)

0.281
≤10 years
(N=23) 49.00 (47.00–55.00)

Interest in prosthetic 
treatment

Yes
(N=39) 48.00 (40.00–54.00)

0.654
No
(N=59) 49.00 (46.00–53.00)

Inflammation on 
the prosthetic base

Yes
(N=47) 48.00 (44.00–50.00)

0.009*
No
(N=51) 50.00 (47.00–55.00)

Assessment of dry 
mouth by the Fox 
test

dry mouth
(N=40) 48.00 (38.00–50.00)

0.013*
lack of dry mouth
(N=58) 49.00 (48.00–55.00)

*values <0.05
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Table 2. Distribution of mean GOHAI scale values according to API and SBI

GOHAI scale
Factor Mediana (25–75%) p

API (N=82)

<25%
(N=6) 53.50 (50.00–57.00)

0.057

25–39%
(N=6) 53.50 (50.00–55.00)

40–70%
(N=23) 49.00 (47.00–53.00)

>70%
(N=47) 48.00 (47.00–53.00)

SBI (N=82)

10–29%
(N=12) 53.50 (50.00–56.00)

0.023*30–50%
(N=21) 49.00 (48.00–53.00)

>50%
(N=49) 48.00 (47.00–53.00)

*values <0.05
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Figures

Figure 1. Difference in severity of GOHAI scores between A) non-smoking vs smoking patients 

(p=0.035); B) patients with ≤10 teeth vs edentulous (p=0.042) and patients with >10 teeth vs 

edentulous (p=0.002); (C) patients with inflammation on the prosthetic base vs patients with-

out inflammation on the prosthetic base (p=0.009); (D) patients with indicated dry mouth vs 

no feeling of dry mouth based on Fox test (min 3 +1) (p=0.013).
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Figure 2. Differences in severity of GOHAI scores between patients with SBI 10–29% vs pa-

tients with SBI >50%.
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Abstract

Background: Society in Poland and other developed countries is aging at an in-
creasing rate, which is also reflected in the frequency of addiction among older 
people. This has social, health and economic implications, as older people are still 
active in the labor force today.

Objectives: The aim of this study is to review information on the problem of ad-
diction to drugs, nicotine, alcohol and gambling in the  elderly and to present 
the related difficulties in medical practice.

Material and methods: Review of publications on addiction among seniors in-
cluded in the PubMed and Google Scholar database. The publications were col-
lected between 2011–2021.

Conclusions: Addictions in older people are slightly different from addictions 
in younger age groups, so they should be considered separately. The elderly are 
particularly vulnerable to drug addiction. Seniors suffer from many chronic dis-
eases; polypharmacy is often used to treat them. In addition, older people often 
struggle with insomnia and pain, which can lead to addiction to benzodiaze-
pines and opioids. The physician plays a key role in the diagnosis and treatment 
of addiction in elderly patients, regardless of  the type of addiction. In all cases 
of addiction, factors that predispose seniors to addiction should be taken into ac-
count. These are often modifiable factors, such as loneliness, a sense of rejection 
or inappropriate treatment of chronic diseases.

Key words: alcohol, gambling disease, nicotine, aging, polypharmacy
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Introduction

The  progressive aging of  society makes health problems related to alco-
hol, nicotine, drug or gambling addiction in the elderly a more critical issue 
than before, not only because of  the  negative impact on health, but also 
due to the social and economic consequences. Addiction is a problem that 
affects people of all ages. The essence of addiction is the loss of control over 
thinking and behavior, which leads to the constant search for contact with 
the specific substance by an addict [1]. The problem of addiction does not 
only concern people on the margins of society. Although it may seem that it 
does not apply to the elderly, there are addicts over 60 years of age. Despite 
the fact that drinking alcohol decreases with age, it is still a fairly common 
problem. American screening of the primary care population showed that 
15% of men and 12% of women over the age of 60 drink above the recom-
mendations of upper consumption of the National Institute of Alcohol Abuse 
and Alcoholism [2]. It is worth emphasizing that Polish society is aging, so 
the problem of alcoholism will be increasing. A similar situation will occur in 
other developed countries.

The  problem of  smoking is associated with premature mortality, and 
therefore the proportion of smokers in the elderly population may be lower. 
The Centers for Disease Control and Prevention (CDC) reports that in 2017, 
approximately 8 out of 100 adults aged 65 and over smoked cigarettes [3]. It 
is estimated that smoking reduces life expectancy by an average of 10 years, 
contributing significantly to premature mortality, i.e. an increase in the num-
ber of deaths in the population before reaching the conventionally defined 
old age threshold [4]. Seniors also very often struggle with drug addiction, 
especially opioids or benzodiazepines. This is a very unfavorable phenome-
non taking into account the decreased drug metabolism in the elderly and 
a common phenomenon of polypharmacotherapy. Older patients take 3 to 8 
drugs on average [5].

It is estimated that in developed countries, approximately 30–40% 
of people over 65 years of age take 5 or more drugs, while 12% of patients 
in this age group use 10 or more different drugs [6]. These are usually drugs 



Addictions in the Elderly – Review Article 47

prescribed by doctors for chronic diseases, but there are also drugs that pa-
tients themselves buy at a pharmacy without a prescription. In addition, it 
is worth bearing in mind that the elderly are often persuaded to buy a drug 
or supplement through advertising. Seniors often experience pain due to 
progressive degenerative disease, pathological fractures, cachexia or cancer, 
and this in turn causes them to take opioids in over-programmed doses and 
thus with greater side effects [3, 7]. In old age, insomnia is a common prob-
lem, hence the widespread dependence of the elderly on benzodiazepines, 
which are overused and prescribed almost without limit. In seniors, these 
drugs increase the risk of memory impairment, falls, fractures and car acci-
dents as well as avoidable visits to emergency departments and hospitaliza-
tion [8]. Gambling Disorder (GD) is a persistent symptom of gambling activity, 
which for the majority of the general population may be an intermittent hob-
by. The common forms are casino games, slot machines and lotteries. Online 
gambling has grown in popularity in recent years as more and more people 
have constant access to the  internet. The  prevalence of  gambling around 
the world ranges from 0.12% to 5.80% [9]. In the elderly population, these 
values are similar, and the large discrepancy in the range results from the lack 
of standardization of the research. Considering the aging of the population, 
as well as the SARS CoV2 pandemic, which may have contributed to the in-
crease in the number of addicts, it is necessary to focus on the problem of ad-
diction among the elderly. Therefore, this article discusses the most common 
addictions in seniors, their causes, consequences and ways of dealing with 
the problem.

Predisposing factors

Many factors contribute to the emergence of substance addiction disorders 
or behavioral disorders among the elderly. Some personality traits may in-
crease the  risk of  addiction, e.g. impulsivity, low self-control and higher 
neuroticism. Due to the fact that risky behaviors make it easier to cope with 
anxiety, anger and low mood, negative emotionality also increases the like-
lihood of  developing addiction [10]. An  example of  a  tool used to assess 
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the  relationship between specific personality traits and the  type of  addic-
tion is the Minnesota Multiphasic Personality Inventory, the criteria of which 
include the  presence of  hysteria, anxiety, defensiveness, ego strength or 
hypochondria among the respondents. Also, personality disorders such as 
borderline personality disorder or antisocial personality disorder positively 
correlate with the tendency to use stimulants [11].

Social factors also play an important role in the emergence of addiction. 
The aging process is associated with numerous changes in this area of  ​​life, 
such as retirement, deterioration of  health, and death of  a  spouse or oth-
er family members and friends. The  aforementioned events contribute to 
the feeling of loneliness and social isolation among the elderly [12]. Due to 
their decreasing ability to control various life circumstances, the elderly may 
seek the feeling of control in the predictable feelings that accompany sub-
stance use [13].

According to a study conducted on the Polish population with the partic-
ipation of people aged 60 and over, the COVID-19 pandemic also increased 
the number of elderly people feeling lonely and suffering from depression 
or anxiety disorders. Moreover, the  feeling of  loneliness was more intense 
in people living alone compared to those living with their family or partner, 
and the  widowed and singles compared to people living in relationships. 
The feeling of loneliness is presented as a factor predisposing individuals to 
both mental and physical disorders, as well as increasing the risk of death [14].

Another study showed that single people, whether widowed, divorced 
or single, presented a greater severity of problems associated with gambling. 
For some older people, gambling was associated with the possibility of so-
cializing with peers or family, and interestingly, people who were driven by 
a social motive showed a lower degree of addiction than people who treated 
it as a way to cope with loneliness. Moreover, living with children or a spouse 
was a factor protecting against risky behavior [12].

A  characteristic feature of  the  elderly population is multi-morbidity, 
which is associated with chronic pain, polypharmacy and frequent hospital-
izations may be associated with a tendency to abuse drugs such as benzodi-
azepines [15]. It is worth noting that with age, the likelihood of side effects 
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related to substance abuse also increases, because the hepatic metabolism 
changes in the  aging process, and moreover, older people take more OTC 
drugs than people in younger age groups, which also increases the risk of in-
teractions [15, 16]. Drug abuse may also result from a lack of knowledge and 
understanding of how a given drug should be taken [17]. Other factors that 
increase the risk of addiction in later life include male gender, secondary or 
lower education, lack of religious activity, stay in a long-term care facility or 
substance abuse earlier in life [17, 18].

The  coexistence of  many diseases also makes it difficult to distinguish 
symptoms of  substance abuse from symptoms of  depression, anxiety or 
complications of medical interventions. Also, the fact that the elderly usually 
abuse substances in their own home, drive vehicles less frequently and are 
professionally active reduces the likelihood of anyone in their environment 
noticing a problem [16].

Prescription drug addiction

Alcohol, opioids, and sedative and hypnotic drugs are the  most common 
substances abused in the group of older adults [5, 19]. Drug abuse can be 
associated with a variety of circumstances. It can be initiated by inappropri-
ate medication use, which over time may lead to its abuse. Conscious misuse 
of  drugs, taking them in higher doses than recommended or mixing with 
alcohol is a much rarer phenomenon among the elderly [5]. Polypharmacy 
may play an important role in the use of psychoactive drugs by the elderly. In 
the study involving 3000 people aged 57–85, over 80% of the patients used 
≥1 prescription drug daily and almost half of them used ≥5 drugs simultane-
ously [3]. According to the Drug Abuse Warning Network data from 2008, 61% 
of adverse effects of drugs occurred in people ≥65 years of age, while 25% 
of these episodes resulted from drug effects on the central nervous system [19].

It is important to understand that the metabolism of opioids and benzo-
diazepines differs between young and elderly subjects. Due to the decrease 
in both hepatic and renal function in the elderly, there is a risk of drug accu-
mulation and its increased toxicity.
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Benzodiazepines are very often used by the elderly and as many as 25% 
of all prescriptions for benzodiazepines are issued to people over 65 years 
of age. Moreover, in this age group benzodiazepines are often used for longer 
periods of time and the therapy is usually less controlled than in younger pa-
tients. Among the elderly, the daily use of these drugs for at least six months 
applies to up to 20% of patients. A quarter of the elderly patients have been 
taking benzodiazepines for more than a decade. As many as 30–40% of older 
adults in nursing care facilities use benzodiazepines. In the elderly, benzodi-
azepines are indicated primarily for short-term use in the treatment of anxiety 
and sleep disorders. The harmful, long-term use of these drugs often applies 
to patients with sleep and anxiety disorders as well as dementia. The  de-
pendence on benzodiazepines in the elderly may affect up to 20% of hospi-
talized patients and 30% in those diagnosed with depression, and it usually 
remains undiagnosed and therefore untreated. Benzodiazepine dependence 
in the  elderly is usually characterized by constant intake of  small doses 
of these drugs for a long period of time, and the development of tolerance 
and dose escalation are not common [20]. This is caused by decline in drug 
metabolism and its accumulation. However, the symptoms of addiction, in-
cluding withdrawal syndromes, are observed in 50 to 100% of patients using 
benzodiazepines for a long period of time. Data on the treatment of depend-
ence indicate that a withdrawal of substitute doses of benzodiazepines in pa-
tients ≥65 years of age is possible at a similar time as in younger people [21].

In 2008, opioid misuse was responsible for the largest number of deaths 
attributed to drug overdose. Due to the  greater prevalence of  pain, elder-
ly patients are more likely to be prescribed opioids [22]. It is estimated that 
between 1992 and 2003, the  number of  Americans abusing prescription 
opioids increased from 7.5 million to 15.1 million. What is more, between 
2000 and 2010, the number of accidental overdoses of prescription opioids 
increased almost four times [23]. According to estimates from 2005, the num-
ber of problematic opioid users in Poland was in the range of 25,000–29,000 
people. In 2009, it was estimated that this problem affected 10,400–19,800 
people in Poland. This suggests that the number of problematic opioid users 
in Poland decreased over the 4 years. A similar tendency has been observed 
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in most European countries [24]. Pain relief remains a primary motive for opi-
oid abuse in older patients. Misuse of opioids is much less frequently caused 
by factors unrelated to pain management than in younger age groups [7].

The use of benzodiazepines and opioids in older adults may be associ-
ated with a number of risks, mainly cognitive and psychomotor impairment 
(Table 1). Long-term use of these medications increases the risk of fractures, 
traffic accidents and falls (Table 1) [22]. Benzodiazepines adversely affect cog-
nition and increase the risk of dementia (Table 1). In patients with affective 
disorders and psychoses, benzodiazepines make the diagnosis of these dis-
eases difficult and negatively affect their natural course [20].

A delayed diagnosis is a significant and common problem in addiction 
in elderly patients. Many complications of drug abuse in the elderly are ex-
plained by the  patient’s old age [21]. Addiction may have a  similar clinical 
presentation to dementia or depression [22]. Late diagnosis may also be in-
fluenced by the fact that cases of substance abuse in older adults differ from 
the  typical presentation of  addiction in younger subjects. They use small, 
constant doses of medications for a long time and do not show the typical 
features of psychological dependence [20].

Alcohol

Alcohol Use Disorder (AUD) among elderly patients is a  significant clinical 
problem because the effects of alcohol harm on the body of the elderly are 
much more severe than in the case of young people. As recommended by 
the National Institute on Alcohol Abuse and Alcoholism (NIAAA), both women 
and men over the age of 65 should not consume more than 1 standard drink 
daily or 7 standard drinks weekly. It is estimated that alcohol problems among 
the elderly concern 10–15% of patients in primary health care, 30% of patients 
hospitalized in general departments and approximately 50% of  patients in 
psychiatric wards [25]. With age, muscle mass decreases and adipose tissue 
mass increases at the same time, which means that the high level of alcohol 
in the body persists longer. This is also caused by the reduced liver function, 
which hinders removing alcohol from the blood [2, 26]. Moreover, the neurons 
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of elderly patients are more susceptible to the toxic effects of alcohol. It is esti-
mated that dementia is found in up to a quarter of seniors hospitalized due to 
alcohol addiction [2]. Alcohol also increases the risk of liver cirrhosis, pancre-
atitis, diabetes, osteoporosis, atherosclerosis, heart attack and cancer [26, 27]. 
Elderly patients may present atypical withdrawal symptoms with confusion 
predominant (Table 1). The onset of symptoms often begins several days after 
stopping drinking, and complications such as convulsions and delirium are 
more likely to be fatal than in younger alcoholics [2, 28].

Two groups can be distinguished among elderly patients with AUD. 
The first of them, accounting for approximately two thirds of geriatric patients 
with alcohol problems, are people who have been abusing alcohol since 
a young age. The diagnosis of addiction in these patients is generally easier 
due to the presence of multiple health problems resulting from long-term al-
cohol consumption. Patients from this group often have low socio-economic 
status, difficult family relationships, early job loss and conflicts with the law 
(Table 1). Difficulties in treating these patients often result from their refusal 
to admit that they have an addiction. The second group, which comprises 
approximately one third of elderly alcohol-abusing patients, includes those 
whose alcohol-related disorders started after the age of 65. The key role in 
this case is played by psychogenic and environmental factors, such as retire-
ment, the loss of a spouse or receiving a diagnosis of a chronic illness. Health 
problems caused by the toxic effects of alcohol on the body are less severe 
than in patients with a  long history of alcoholism, and therefore are often 
confused with the natural aging process. An uncharacteristic clinical picture, 
and the coexistence of depression, anxiety disorders and cognitive impair-
ment, connected with a sense of shame and difficulty in admitting addiction, 
make the diagnosis more difficult in this group of patients (Table 1) [2, 28, 29].

There is a misconception among doctors that alcoholism is the domain 
of  young and middle-aged people, and many specialists feel embarrassed 
to ask an elderly person about alcohol abuse. Consequently, most addicted 
patients are not diagnosed [25]. Meanwhile, the early detection of AUD ena-
bles the rapid introduction of appropriate treatment, thereby increasing its 
effectiveness and minimizing the damage to the body caused by long-term 
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alcohol abuse. Accordingly, it is important to know short screening tests for 
identifying alcohol use disorders. The  Alcohol Use Disorder Identification 
Test (AUDIT), recommended by the World Health Organization, is a 10-ques-
tion questionnaire which, depending on the number of points obtained, in-
dicates low-risk drinking, hazardous drinking, harmful drinking and alcohol 
addiction [30]. The CAGE test consists of 4 short questions, where giving at 
least 2 affirmative answers implies serious alcohol problems [27]. However, 
the  above tests are not specific to elderly patients, therefore the  MAST-G 
(Michigan Alcohol Screening Test – Geriatric Version) test and its shorter ver-
sion SMAST-G, which are characterized by high sensitivity and specificity in 
detecting alcohol problems in patients over 65 years of age, are recommend-
ed for elderly people [30, 31].

Treatment of AUD in elderly patients should be multidirectional, including 
not only pharmacological treatment, but also family support and participa-
tion in individual and group therapy. A 2018 study found that psychosocial 
treatment outcomes for alcoholism are better in patients over the age of 60 
compared to those aged 40 to 59. It has been shown that the  percentage 
of patients who achieved abstinence after 6-month therapy was 47.1% among 
older alcoholics and 35.4% among middle-aged alcoholics (p<0.01) [32]. In 
the case of acute withdrawal symptoms in the elderly, short-acting benzodi-
azepines are used. It is not recommended to use long-acting benzodiazepines 
in this group of patients, because the decreased hepatic clearance at this age 
hinders the elimination of the drug from the body [25, 31]. Chronic treatment 
of alcoholism in elderly patients should follow the “start low, go slow” princi-
ple, and be closely monitored for side effects, such as hypotension or cogni-
tive impairment [31]. A well-tolerated drug in patients over 65 years of age is 
naltrexone, which is an opioid antagonist. However, its use is contraindicated 
in the simultaneous use of opioid drugs by the patient, as well as in the case 
of  coexisting liver failure. Acamprosate is also a  relatively safe drug, which 
supports glutaminergic transmission in the brain. It is especially recommend-
ed for patients who want to maintain abstinence. Disulfiram, which is an in-
hibitor of aldehyde dehydrogenase, is less frequently used in the elderly due 
to its numerous side effects and interactions with other drugs [25, 27, 28, 31].
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Gambling addiction

Gambling, which is more and more common among the elderly population, 
is classified as addictive according to the ICD-11 classification [33]. Gambling 
can be defined as “the  placing of  a  wager or bet of  money or something 
of value on the outcome of an uncertain event that may include elements 
of skill and chance” [34].

It is recognized by the general public as a popular and legal form of en-
tertainment and attracts with a variety of forms. Among the elderly, casinos, 
gaming machines, bingo, card games, lotteries, betting, Mahjong and now 
also online games are the most popular depending on the individual’s origin 
and culture [35].

According to population studies, in groups over 65, the frequency of gam-
bling is lower than in younger age groups. Addiction affects men more of-
ten than women in the general population, although it is worth noting that 
women are more likely to start gambling only in old age [35]. The prevalence 
of problem or pathological gambling in people over 60 years of age is es-
timated to range from 0.01% to 10.6%. This large discrepancy results from 
the  different methodology of  the  conducted research (group recruitment, 
identification of  the disorder, ethnic origin of  the studied groups, research 
limitations) [34, 35].

Gambling in older people tends to develop on a  different psychologi-
cal basis than in younger people. Older people face difficulties characteristic 
of  this period of  life – they are often lonely people, struggling with many 
health problems, retired, with financial problems, and suffering from cogni-
tive impairment. Therefore, unlike younger people, more often focused on 
winning and risking, the elderly are attracted even more by the social aspect 
of participating in a community, the way of spending free time and providing 
entertainment, coping with stress and negative emotions in this way, a false 
sense of control, although this aspect of life, especially when gambling is part 
of family or cultural traditions [36]. The very location of these games can be 
extremely attractive to them – they are attracted by a friendly atmosphere, 
a lack of judgment and new friendships [37].
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Understanding the  causes of  compulsive gambling is an  important as-
pect of helping someone combat harmful behavior. It is worth knowing what 
the risk factors are, because in the elderly there is a tendency to underesti-
mate this problem, not asking for help, and at this time the addiction leads to 
serious consequences [36].

Today, gambling addiction is seen as a significant public health problem. 
It affects not only the life of the patient, but also his or her family, relatives and 
society. Gambling can lead to financial and housing problems fairly quickly, 
but addiction has consequences that extend far beyond the material realm 
[37]. This addiction has a negative impact on relationships with relatives, it 
increases stress and the long-term predominance of the sympathetic system, 
which, along with associated conditions, may reduce the body’s resistance 
and lead to chronic diseases, and it is characterized by higher mortality and 
suicide rates (Table 1) [34, 35, 38]. On the other hand, there are reports of pos-
itive effects of  gambling when it is only a  form of  pure fun. Such activity 
may improve self-esteem, cognitive functions such as memory, coordination, 
problem thinking and constitute a form of social life [35].

Addiction to gambling very often coexists with other mental disorders such 
as mood disorders, schizophrenia, phobias, neurotic and personality disor-
ders, post-traumatic stress disorders, and also with organic diseases (resulting 
from, for example, stroke, dementia and serious brain injuries) [36, 39, 40, 41].

Moreover, the  abuse of  psychoactive substances, such as alcohol and 
drugs, is common among addicts [39, 40]. However, it is difficult to say un-
equivocally whether mental health problems are the cause or consequence 
of  gambling addiction, or are caused by a  common pathomechanism in-
volving neurotransmitters and hormones, especially dopamine and the re-
ward system [9, 37, 40]. There are studies showing an association between 
gambling addiction and the use of dopaminergic drugs such as levodopa, 
pramipexole, ropinirole, piribedil (used especially in patients with Parkinson’s 
disease) and antipsychotics such as aripiprazole [9, 42].

It is worth noting that addiction to gambling does not have objective 
physical symptoms such as alcohol addiction. For this reason, the identifica-
tion of patients is not so obvious. The importance of primary care physicians 
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in preventing serious gambling problems is emphasized [37]. Several screen-
ing tests based on the criteria of the disorder diagnosis have been proposed, 
such as the South Oak Gambling Screen (SOGS), the Diagnostic Interview for 
Gambling Severity (DIGS), the Lie / Bet Questionnaire, and the Early Interven-
tion Gambling Health Test (EIGHT) [39].

Treatment of  this addiction includes non-pharmacological treatment 
such as psychological therapy with behavioral, cognitive and behavioral-cog-
nitive approaches, support through so-called Gamblers Anonymous, learn-
ing to play in a controlled way, brief interventions, the provision of advice 
and information and pharmacological treatment (selective serotonin reup-
take inhibitors, opioid receptor antagonists, mood stabilizers are used) [39]. 
It is also important to treat coexisting mental disorders and other addictions 
simultaneously; however, this undoubtedly becomes more difficult and de-
manding and the prognosis is worse [40].

Cigarettes

Nicotine is one of the most psychoactive substances used internationally. It 
can be delivered in a variety of forms such as cigarettes, e-cigarettes, nicotine 
replacement therapy products and water pipes. Cigarettes are still the most 
popular product containing this substance. Nevertheless, heat-not-burn sys-
tems and e-cigarettes are gaining popularity [43].

Tobacco overuse is another problem leading to increased mortality rate 
and decreased life expectancy. It is assessed that more than 70 out of 7000 
chemical compounds found in cigarette smoke may be carcinogens [44]. 
The problem of smoking is wrongly considered as a complication affecting 
mainly the young population. In European countries, the prevalence of cig-
arette use in the group of older adults (aged 65–74) is 8.4% and 12.2% for 
women and men respectively [45]. Data from the United States shows that 
cigarette use is less frequent in the population aged 65 and older in compar-
ison to the younger group (aged 45–64), 9.3% and 22.6% respectively [46].

According to the  Diagnostic and Statistical Manual of  Mental Disor-
ders (Fifth Edition), tobacco use disorders, known as nicotine use disorders, 
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include criteria such as uncontrolled substance use, adverse effects on social 
functioning and daily activities, withdrawal symptoms and substance use 
despite knowledge of its harmfulness. Two out of eleven criteria should be 
observed within a 12-month period to diagnose the disorder [45]. To evaluate 
the level of nicotine dependence, the Fagerstrom Test is commonly used. It 
includes six questions related to smoking habits [47].

Tobacco use disorder occurs more frequently in the population charac-
terized by alcohol use disorder, low socioeconomic status, life stressors and 
psychiatric components such as depression or anxiety [45]. As many previous 
studies, research by Quittschalle et al. proved that frequency of smoking is 
associated with severity of  depression in the  elderly population. However, 
the exact explanation of whether cigarette use causes depression or depres-
sion makes nicotine dependence worse is not known [48].

Due to the cumulative effect of tobacco use, the elderly population is at 
higher risk of experiencing health consequences. Smoking increases the risk 
of cardiovascular diseases, peripheral artery diseases, uncontrolled asthma, 
sinusitis and osteoporosis. It is known that smoking is a risk factor for lung, 
bladder, kidney, head and neck cancer development. Getting older naturally 
affects lung function and tobacco use accelerates the destruction process. 
Furthermore, community-acquired pneumonia occurs more likely in elderly 
smokers (Table 1) [45].

A significant consequence of smoking in elderly patients may be cogni-
tive impairment (Table 1). Tobacco use is associated with a higher prevalence 
of vascular dementia or Alzheimer disease.

As is commonly known, the elderly population struggle with sleep dis-
orders more often than the younger population (Table 1) [49]. Some studies 
showed that tobacco smoking influences sleep. In the Saif Aldeen AlRyalat et 
al. randomized controlled study, an association between nicotine dose and 
sleeping problems is shown. The  higher the  daily nicotine dose, the  more 
sleep interruption is observed [50]. It is important to consider smoking as 
a risk factor of insomnia and sleeping troubles in older patients.

Smoking cessation is more challenging in elderly patients. This group 
may have less knowledge about cigarette misuse harm and its health 
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consequences. Additionally, nicotine use disorder affects those patients for 
a  longer time [45, 51]. As mentioned in the  research of  Doaa Abdel-Hady 
and Abdel-Hady El-Gilany, most studies have shown decreasing nicotine use 
while aging. However, their study proved no significant difference in the rate 
of giving up smoking among the younger and older population.

The  decision to stop smoking cigarettes among those who are 60 or 
older is influenced by many factors. Successful tobacco cessation happens 
more likely in patients who have been smoking for a shorter period of time, 
a smaller daily dose of nicotine, lack of alcohol abuse, and those with social 
support. Taking more medication due to comorbidities also contributes to 
effective smoking cessation.

Unlike previous studies that identified normal cognitive function as a fac-
tor increasing cigarette cessation, in the Jiska Cohen-Mansfield study it was 
proven that cognitive dysfunction facilitates successful non-smoking. These 
contrasting results may be due to differences in average age among the com-
pared study groups and inconsistency in cognitive function diagnosis [46]. 
Further research is needed to clarify the association between cognitive im-
pairment and successful tobacco cessation.

Table 1. Characteristic symptoms of abuse depending on the type of addiction

Type of addiction Characteristic symptoms

Drugs
•	 impairment of physical and cognitive functions
•	 increased risk of dementia
•	 fractures and traffic accidents

Alcohol

•	 cognitive impairment
•	 confusion
•	 increased risk of depression
•	 social functioning disorders

Gambling
•	 loss of family relationships
•	 deceiving relatives about addiction
•	 long-term stimulation of the sympathetic nervous system

Cigarettes

•	 sleep disorders
•	 uncontrolled asthma
•	 memory dysfunction
•	 severe community-acquired pneumonia
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Discussion

The issue of addiction among the elderly is a significant one for both users 
themselves and the general public. With an aging population and an increas-
ing number of addicts in every age group, this could become difficult to ad-
dress and an  overwhelming problem in the  near future. It is important to 
note that any type of addiction can lead to progressive health problems that, 
among the elderly, can create an increased need for care, including health 
care. Increased physical and mental morbidity can lead to increased use 
of medications, polypharmacy, and increasing dependence of an individu-
al’s functioning on medication. The inability to meet one’s need for an addic-
tive agent for a variety of reasons (e.g., financial, health, physical) can lead to 
attempts to substitute one addiction for another, ultimately never achieving 
recovery from addiction.

The  results of  our review of  the  literature clearly indicate an  increased 
prevalence of drug addiction among the elderly compared to younger peo-
ple. At the  same time, we found rather disturbing findings in the  research 
results showing that addictions among the elderly can often result from in-
attentive management of  the geriatric patient by the physicians who treat 
them [2]. Inappropriate drug selection, drug combinations that lead to drug 
interference or that exacerbate drug side effects, can lead to self-modification 
of therapy, especially for sleeping pills or analgesics [35]. It is the responsibili-
ty of the physician to monitor the patient’s proper medication intake. It is also 
the physician’s responsibility to recognize signs of addiction in the patient. 
This is a  particularly difficult task because for the  most common addictive 
agents, such as alcohol, opioids, or sedatives and hypnotics, the signs of ad-
diction in older adults are nonspecific. They may resemble typical changes 
that occur with age, including dementia, depression, anxiety disorders, cog-
nitive impairment, or decreased independence [2, 21, 35].

Many studies of addiction in the elderly identify common predisposing 
factors such as loneliness, not feeling needed, and chronic illness [12]. There-
fore, it can be suspected that the treatment of addiction among the elderly 
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will be different from that of  younger people. Activating older adults pro-
fessionally and socially will be important in treatment. In the case of chronic 
diseases that require multi-drug therapy, the most important thing will be 
the appropriate selection of medications and, above all, patient education.

Just as we indicated above, addiction often leads to complications that 
result in the use of more and more drugs. It is no different with nicotine ad-
diction. Patients find it easier to quit only when their health situation forc-
es them to do so, by which time the consequences of a  long-standing ad-
diction may already be irreversible. As noted in the Cohen-Mansfield study, 
people who quit smoking used more medication than those who continued 
to smoke. It can be assumed that a significant influence on quitting smok-
ing here was the  consequences of  addiction, which will most often mani-
fest themselves after the age of 50–60. Thus, there may be a difference in 
the prevalence of nicotine addiction among people over 65 and the younger 
group aged 45–64, where smoking is about 2.5 times more common [46].

Gambling addiction in older adults has a  slightly different background 
than other addictions. Initially, gambling can have a positive effect on the el-
derly, giving them a sense of control over their lives, reducing feelings of lone-
liness by belonging to a certain community, and to some extent providing 
mental exercise that can delay the onset of dementia [35, 36]. At the same 
time, gambling is an  additional stressor on the  body that can significantly 
impair the health of older adults [35]. Is gambling then good or bad for old-
er people? It is not easy to clearly delineate the point at which social gam-
ing becomes a  life-threatening addiction. Older adults are often unaware 
of the problem and so do not seek help [36].

As in any addiction, whether it is drugs, alcohol, cigarettes, or gambling, 
one of the most important people who can detect the addiction and act in 
advance is the patient’s family physician. The reluctance to ask geriatric pa-
tients about stimulant use or gambling should not hinder this important task 
of preventing harmful addictions [2, 37].
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Conclusions

Addictions in older adults are not the same as those in younger adults and 
should be considered separately. Older adults are particularly vulnerable to 
drug addiction. The physician has a significant role in recognizing and treat-
ing addiction in older patients, regardless of the type of addiction. More re-
search is needed on the relationship of addiction to mental illness, such as 
the relationship of depression to nicotinism or the disruption of dopaminer-
gic transmission in gambling addiction. Also important for further research 
is the question of the influence of cognitive dysfunction on the effectiveness 
of smoking cessation.
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Abstract

Introduction and objective: The  L-FODMAP diet limits products that contain 
hard-to-digest carbohydrates and other substances that may affect the  symp-
toms of gastrointestinal diseases. The main objective is to eat foods with a low 
content of poorly absorbable carbohydrates that undergo fermentation and lead 
to an increase in osmotic pressure in the small and large intestine. This group in-
cludes lactose, fructose, polyhydroxy alcohols (mannitol, xylitol, sorbitol), galac-
tooligosaccharides and fructans. The aim of this work is to review the available 
studies and to collect information on the use of the L-FODMAP diet in gastroen-
terological diseases.

Abbreviated description of  the  state of  knowledge: Research results show 
that there are benefits of using the L-FODMAP diet in patients with irritable bowel 
syndrome – in the group of patients on a L-FODMAP diet there was a significant 
improvement in gastrointestinal symptoms as well as an improvement in quality 
of  life. In the remission of  inflammatory bowel diseases such as colitis ulcerosa 
and Crohn’s disease, a  reduction of  symptoms and an  improvement in quality 
of life were also observed, a reduction of symptoms and an improvement in qual-
ity of  life were also observed. There have been studies on the use of this diet in 
gastroesophageal reflux disease, but no hard evidence of  its effectiveness has 
been found yet.

Summary: According to the  results of  recent studies, we can assume that 
the L-FODMAP diet can reduce troublesome ailments in some gastroenterolog-
ical diseases. It is also important to remember that its use can lead to the elimi-
nation of many nutrients. There may also be a negative impact on motility and 
intestinal microbiota. More clinical trials are needed to provide more evidence for 
the use of the L-FODMAP diet in these disease entities.

Key words: diet, irritable bowel syndrome, crohn’s disease, ulcerative colitis, gerd
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Introduction

In recent years, there has been growing interest in a diet low in fermenting 
oligosaccharides, disaccharides, monosaccharides, and polyols (L-FODMAP). 
It is mainly used in the treatment of functional symptoms in irritable bowel 
syndrome (IBS), but it is also used in an increasing number of patients who 
are suffering from other conditions. The main assumptions of the L-FODM-
AP diet are to eat foods with a low content of poorly absorbable carbohy-
drates that undergo fermentation and increase osmotic pressure in the small 
and large intestines. This group includes lactose, fructose, polyhydroxy al-
cohols (mannitol, xylitol, sorbitol), galactooligosaccharides, and fructans. 
The  above-mentioned compounds are common in an  average diet; they 
are found in vegetables, fruits, legumes, dairy products, grain products, oil-
seeds, spices, sugar products, alcoholic beverages, sweeteners, and many 
processed products [1, 2].

There are two basic mechanisms leading to the  appearance or wors-
ening of  symptoms as a  result of  consuming the  compounds contained 
in the FODMAP. In the first of them, as a result of the high osmotic activity 
of  FODMAP, there is an  increased secretion of  fluids into the  intestinal lu-
men and the subsequent stretching of  its walls, which leads to symptoms. 
The second mechanism leading to the development of symptoms is the rap-
id fermentation of  FODMAP by the  gut bacteria, which results in an  over-
production of gas in the gut lumen. The result of gas accumulation is pain, 
discomfort, and flatulence [2, 3].

The L-FODMAP diet is not a diet that should be used for life. It consists 
of  three stages. In the  first phase of  the  diet, products containing large 
amounts of FODMAP (milk, cottage cheese, honey, onions, wheat products, 
sweetener, glucose-fructose syrup, etc.) should be excluded for a period of 6 
to 8 weeks and replaced with products containing low FODMAP content. 
After this time, as symptoms subside, the transition to stage two occurs, in 
which the diet is gradually expanded to include products containing more 
FODMAPs. The third step is the individualization of the diet with the elimina-
tion of foods that cause symptoms [4, 5].
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Table 1. Examples of products with low and high FODMAP content [7]

Food group Low FODMAP High FODMAP

Dairy

cheddar cheese, brie cheese, 
camembert cheese, almond milk, 
rice milk, butter, peanut butter, 
margarine

cottage cheese, mascarpone 
cheese, ricotta cheese, yogurt, 
cow’s milk, cream, soy milk

Grains quinoa, rice, millet, cornmeal, 
gluten-free products

wheat, barley, rye

Proteins meat, fish, poultry, eggs, tofu lentils, chickpeas, beans, soy

Fruits bananas, grapes, kiwi, mandarins, 
oranges

apple, pear, mango, watermelon, 
peaches, apricots

Vegetables

carrots, tomatoes, cucumbers, 
peppers, celery, corn, eggplant, 
lettuce, pumpkin, zucchini, sweet 
potatoes, chives

onions, asparagus, artichokes, 
broccoli, cauliflower, brussels, 
green peas, leeks, red beet, 
cabbage, fennel, garlic

Other

granulated sugar, maple syrup, 
aspartame, stevia, espresso, filtered 
coffee, green tea

agave syrup, honey, glucose-
fructose syrup, sweeteners 
(sorbitol, mannitol, maltitol, xylitol), 
fruit juices, instant coffee

Apart from the use of the L-FODMAP diet in the treatment of symptoms 
of irritable bowel syndrome, studies have also been undertaken to evaluate 
the use of the L-FODMAP diet in the course of other gastrointestinal diseases 
– Crohn’s disease, ulcerative colitis, and others [6]. This work aims to review 
the available studies and collect information on the use of the low FODMAP 
diet in the following disease entities.

Irritable bowel syndrome (IBS)

Irritable bowel syndrome is a chronic, functional gastrointestinal disease char-
acterized by recurrent gas, altered bowel movements, and abdominal pain 
without an underlying organic or biochemical cause. The cause of the disease 
is probably complex and has not been fully understood. Many factors are in-
volved in the pathogenesis of  IBS, and the most important role is attribut-
ed to disturbances in gut-brain interaction. Other factors include disorders 
of  the  intestinal microbiota, food intolerances, a  history of  infectious diar-
rhea, intestinal motility disorders, visceral hypersensitivity as well as genetic 
and psychosocial factors, especially chronic stress of considerable intensity.
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The diagnosis of IBS is based on the Rome IV criteria, which state that if dur-
ing the last three months, for at least one day a week, there was abdominal pain 
related to bowel movement, change in its consistency, or change in the bowel 
movement rhythm (2 criteria must be met), IBS can be diagnosed. According 
to the IV Rome criteria, several forms of IBS may be distinguished based on 
the dominant symptoms. We can identify IBS with diarrhea (IBS-D), IBS with 
constipation (IBS-C), mixed IBS (IBS-M), and the unclassified form (IBS-U) [8].

So far, no clear cause of IBS has been established, so there is no possibility 
of using causal therapy. Irritable bowel syndrome is a chronic disease, with 
most patients having recurring symptoms, sometimes for life. An important 
step in the treatment is a lifestyle change, especially increasing physical ac-
tivity and modifying the diet. In 2006, one of the first retrospective studies 
on the effect of FODMAP on the incidence of disease symptoms in the group 
of patients with irritable bowel syndrome with fructose malabsorption was 
published. Following the commencement of  the L-FODMAP diet, improve-
ment was observed in 74% of patients in the study group [5].

A study by Zahedi et al. shows that in patients with IBS-D who began to 
follow the L-FODMAP diet, after 6 weeks there was a significant improvement 
in gastrointestinal symptoms compared to the GDA (general dietary advice) 
group [9].

A study by Halmos et al., including 30 IBS patients and 8 healthy patients 
who followed either the L-FODMAP diet or the classic diet for 21 days, proved 
that a diet low in FODMAP was effective in reducing gastrointestinal func-
tional symptoms in IBS patients [10].

Meta-analysis using 9 randomized controlled trials (RCT), including a total 
of 596 subjects (3 RCTs compared the L-FODMAP diet with a habitual diet, 2 
RCTs provided all meals and compared the L-FODMAP diet with a western diet, 
1 RCT compared the L-FODMAP diet with a diet high in FODMAPs or a sham 
diet, and 2 RCTs compared the L-FODMAP diet with other diet recommenda-
tions for IBS) showed significant group differences for the L-FODMAP diet for 
gastrointestinal symptoms, abdominal pain, and health-related quality of life 
compared with other diets. This meta-analysis found evidence of the short-
term efficacy and safety of  the  L-FODMAP diet in patients with IBS [11].
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Small intestinal bacterial overgrowth (SIBO)

Small intestinal bacterial overgrowth syndrome (SIBO) is a  diverse disease 
that is often underdiagnosed due to non-specific symptoms, such as abdom-
inal discomfort, constipation, flatulence, diarrhea, and abdominal pain [12]. 
The most common risk factors for excessive bacterial overgrowth in the small 
intestine include anatomical abnormalities and disturbances in the motility 
of the small intestine [13]. The most common non-invasive diagnostic meth-
od is the methane and hydrogen breath test, while the microbial investiga-
tion of jejunal aspirates is still the gold diagnostic standard [12]. Treatment 
of SIBO is based mainly on antibiotics, but supportive drugs, such as probiot-
ics or PPIs (proton pump inhibitors), are also used [14].

An adequate diet should be the complementary treatment to antibiotic 
therapy used in SIBO. In patients with SIBO, carbohydrates such as monosac-
charides, disaccharides, oligosaccharides, lactose, and fructose are fermented 
by intestinal bacteria, leading to the formation of excessive gas, which is man-
ifested by abdominal pain and flatulence [15]. The L-FODMAP diet is recom-
mended to reduce symptoms and prevent the recurrence of SIBO. However, 
studies on the effectiveness of the L-FODMAP diet in SIBO therapy are based 
on studies of patients with IBS, which clinically overlap with SIBO to a large 
extent [16]. The L-FODMAP diet reduces the population of selected bacteria 
due to the  limitation of the consumption of substances necessary for their 
proliferation and growth [15]. Studies assessing the effect of the L-FODMAP 
diet on SIBO showed a  decrease in Bifidobacteria in stool samples collect-
ed from patients, and a decrease in the concentration of exhaled hydrogen 
compared to the  group not using the  L-FODMAP diet. However, no differ-
ences were found in the case of colonic volume between the group using 
the L-FODMAP diet and the group not using the diet [17].

Crohn’s disease

Crohn’s disease (CD) is classified as a chronic inflammatory disease of the gas-
trointestinal tract of a granulomatous nature. Inflammation most commonly 
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affects the  terminal ileum, ileo-colon, colon, and anus, but can affect any 
part of the digestive tract from the mouth to the anus. The most common 
symptoms include abdominal pain, diarrhea, mucus or blood in the  stool, 
weight loss, irritation, and discharge from perianal fistulas. Uveitis, arthritis, 
and skin rash are among the  extraintestinal symptoms of  Crohn’s disease. 
The diagnosis takes into account the clinical picture as well as endoscopic, 
radiological, histological, and biochemical examinations [18].

Research shows that the introduction of an appropriate diet in CD can 
positively affect the reporting of symptoms, disease progression, inflamma-
tory markers, and the patient’s quality of life [19]. Many studies show the ben-
efits of the Mediterranean diet and the L-FODMAP diet [20, 21, 22, 23]. Pa-
tients following the L-FODMAP diet should limit products that are a source 
of  fermentable oligosaccharides, disaccharides, monosaccharides, and 
polyols, which are poorly absorbed in the  intestine and are strongly fer-
mented by intestinal bacteria, which causes flatulence, abdominal pain, and 
diarrhea [24, 25]. In the studies on the effectiveness of the L-FODMAP diet 
in patients with CD, it was found to reduce inflammatory markers, reduce 
the number of diarrheal stools, alleviate gastrointestinal symptoms, and im-
prove the quality of life [26, 27, 28, 29]. Despite the strong evidence of re-
ducing gastrointestinal discomfort in patients with CD, we must be aware 
that this diet can lead to potential side effects. A  restrictive diet can lead 
to a deterioration in nutritional status; therefore, a dietitian should ensure 
an adequate supply of fiber and calcium energy is provided. Studies were 
carried out to assess the fecal microbiota of healthy people and people with 
CD who were on the L-FODMAP diet, and healthy people and people with 
CD who were not using this diet. The prebiotic effect of FODMAP-contain-
ing products has been demonstrated compared to patients on a diet that 
restricts these products [28]. Although the effectiveness of the L-FODMAP 
diet has been demonstrated in many studies, the restrictiveness and diffi-
culties in using the L-FODMAP diet require the support of a dietitian. Diffi-
culties in maintaining a diet and excluding multiple products are a source 
of heterogeneity in the overall results, which is the main limitation of these 
studies [30].
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Ulcerative colitis

Colitis ulcerosa (UC), like Crohn’s disease, belongs to the group of inflamma-
tory bowel diseases (IBD). Unlike Crohn’s disease, it is confined to the rectum 
and large intestine, affects the  superficial layers of  the  gut wall, and most 
commonly presents with diarrhea, with up to 20 bowel movements a day, 
usually with blood. It is a chronic disease and at the moment incurable, so 
it is important to look for activities that, apart from pharmacotherapy, could 
improve the  quality of  life. Unfortunately, most studies examining the  ef-
fects of FODMAP on inflammatory bowel disease recruit people with both 
Crohn’s disease and UC – there are no studies based on each of these dis-
eases separately. One study showed that a L-FODMAP diet reduced fecal mi-
crobes believed to regulate the immune response, but the diet did not affect 
inflammatory markers [31]. Studies have also shown the elimination of  in-
testinal symptoms (such as flatulence) in patients in remission and with IBS 
symptoms [32]. The respondents also assessed their quality of life as better. 
[31] A randomized, double-blind study was also conducted in which quies-
cent IBD and functional gastrointestinal symptoms patients responding to 
a L-FODMAP diet were assigned to a series of 3-day challenges with several 
fermenting carbohydrates in random order. The fructans used in the study 
exacerbated functional gastrointestinal symptoms in quiescent IBD [33]. 
A systematic review conducted on studies collected from three medical da-
tabases revealed that the L-FODMAP diet shows promising therapeutic ben-
efits for IBD patients [6]. In both Crohn’s disease and UC, the L-FODMAP diet 
may be considered as a possible treatment. However, it is important to con-
sider possible side effects and weigh the pros and cons.

Gastroesophageal Reflux Disease (GERD)

There have been reports of  attempted treatment of  GERD patients with 
the L-FODMAP diet. There is not much research on this topic and the results 
are conflicting. One Norwegian study of 12 people showed a  reduction in 
both symptomatic and asymptomatic reflux episodes on the L-FODMAP diet 
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compared to the normal diet [34]. Another study in 31 subjects showed that 
the  L-FODMAP diet and usual dietary recommendations had a  similar but 
limited beneficial effect to proton pump inhibitors treatment on symptoms 
in patients with refractory GERD [35]. However, in patients with overlapping 
IBS, this diet may alleviate the postprandial symptoms of GERD [36]. Due to 
the lack of conclusive evidence, the lack of high-efficacy studies, and a larg-
er research group, this diet has not found widespread use in the treatment 
of GERD.

Summary

The L-FODMAP diet is gaining popularity mainly among patients with irrita-
ble bowel syndrome, but there are also reports of its positive effects on oth-
er gastrointestinal conditions such as Crohn’s disease, ulcerative colitis, and 
SIBO. However, although the L-FODMAP diet can reduce the troublesome ail-
ments of irritable bowel syndrome, inflammatory bowel diseases, and other 
gastrointestinal diseases, its use leads to the elimination of many nutrients, 
such as vegetables, fruits, dairy products, and cereals, which may result in 
a  deficiency of  B vitamins, calcium, iron, and other valuable substances. 
[1,  37, 38] Therefore, supplementation could be necessary, especially iron. 
Regular checkups and consultations with a specialist supervising the course 
of  treatment are essential. In addition to nutrient deficiencies, there may 
also be a negative impact on motility and the intestinal microbiota, which is 
why a long-term diet (over 6–8 weeks) is not recommended [1, 2, 39]. Due to 
the individual tolerance threshold for products with high FODMAP content, 
it is also recommended to personalize the diet. In conclusion, it is necessary 
to conduct more clinical trials that will provide more evidence for the use 
of the L-FODMAP diet in these diseases.
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