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Key Messages
- Chronic diseases, multimorbidity and polypharmacy have 

become a leading and growing problem of family care services.

- It is important to think of multimorbidity as a concept. 

- There is a need for implementation of new, efficient models 
of care for chronic patients with multimorbidity in family 
medicine.    

Introduction
Multimorbidity is usually defined as co-occurence of two or more 
chronic diseases in the same individual. Recently, multimorbidity 
is defined as a new concept encompassing all the medical 
conditions of an individual patient [1]. General practitioner (GP) 
has a leading role in an integrated management of patients with 

multimorbidity and provides comprehensive and patient-focused 
care [2]. Apart from being a burden to the patient in terms of 
disability and reduced quality of life, multimorbidity is a major 
burden in all developed societies of the world due to the high costs 
of health care for these patients, frequent and sometimes unjustified 
use of health care services as well as high consumption of drugs [3]. 
Until now it is known that multimorbidity is often associated with an 
older age, but it is noticed that the incidence is increasing in younger 
age, especially in socially deprived areas [4]. 

In terms of aging of human population a new studies about 
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multimorbidity dynamics and prevalence are constant demand 
in order to better adapt primary care resources to patients with 
multiple chronic diseases. Also, multimorbidity is a great scientific 
challenge because it represents one of the major health problems 
in the modern medicine and has a clear impact on public health.

Polypharmacy is one of the most common consequences of 
multimorbidity. It is defined as the use of three or more drugs 
in an individual patient and it is classified as low (use od 2-3 
drugs), moderate (use od 4-5 drugs) and high (use of>5 drugs) [5]. 
Polypharmacy is often associated with inappropriate prescribing, 
the occurence of adverse side effects and drug interactions [6]. 
Basic principle of the rational drug prescription is choosing the 
most effective drug with the least risk and the least cost while 
respecting the patient's choice [7]. In the case of care for patients 
with multimorbidity this is a particular challenge and that is why 
the cohort studies, either population-based, either on a single-
practice are important. Their goal should be to raise awareness 
about the extent of polypharmacy and its impact on everyday 
work organization. 

Polypharmacy is often accompanied by polypragmasy which 
indicates excessive use or the use of unnecessary drugs. 
Polypragmasy is a complex problem which can be caused by GPs, 
other specialists and even patients, but mostly by the interaction 
of all three [8]. In the context of polypharmacy, polypragmasy is 
often disregard and unrecognized although also has a major and 
clear impact on public health and health policy. 

The objectives of this cohort study are to research the dynamics 
of development of multimorbidity and its consequences on the 
content of health care on the population of chronic patients 
of one GP practice during 18 years, likewise the impact of 
multimorbidity on the frequency of the use of family medicine 
services and polypharmacy.

Methods
Study design   
This research is a continuation of retrospective cohort study of 
chronic diseases carried out in the period from 1994 to 2003 on 
a sample population of chronic patients which in 1994 had one 
or more chronic diseases registered in their medical records. The 
data were collected from paper and electronic medical records 
in a teaching practice of one family physician at the Department 
of Family Medicine at the School of Medicine in Zagreb, Croatia. 
For the purpose of continuation of the research we collected new 
data during the period from 2003 to 2012 which was the second 
phase of this research.

Selection of study subjects
At first we defined chronic disease as a long-lasting condition 
of slow progression in which a progressive disorder of organs, 
organ system or whole organism leads to a serious difficulties of 
psychological, physical and social functioning of individuals and 
disenable the patients to complete their daily activities. 

The inclusion criteria was that the patient has at least one chronic 
disease registered in its medical record.

Collection of data
In the phase one of the study (1994-2003) we collected data 
on the age and gender of patients and all registered chronic 
diseases during 10-year period marked with a code according to 
the International Classification of Diseases and Related Health 
Problems (ICD-10). We also collected data on the use of services 
of the family physician.  In the phase two of the study (2003-
2012) we collected data on new chronic diseases registered 
in the medical records according to the ICD-10, visits to the 
GP in each year of the research for period during 2003-2012, 
and  additionally we collected data on the number and type of 
prescribed and used drugs for chronic diseases in years 2003 and 
2012. The type of drugs included in the study were chronic drugs, 
thus we analyze the total number of chronic drugs used according 
to gender in years 2003 and 2012.

Sample selection  
When the study began in 1994 there were 560 chronic patients in 
our sample population. In 2003 there were 289 chronic patients 
of the researched sample and in 2012 there were 183 chronic 
patients from the same population (51 men and 132 women).

The reasons for that decrease of a sample size are natural 
demographic changes such as death of a part of the population, 
change of residence and change of GP in the part of the population 
and consequences of the civil war which was in Croatia in the 
beginning of this study. Some of the patients were the refugees 
who eventually move back to their homes and GPs according 
to their place of living so that also influenced on a reduction of 
sample size.

Statistical analysis
Data were shown in tables and pictures.  Differences between age 
groups and gender regarding each investigated year were analyzed 
with chi square test (categorical values) and Kruskal-Wallis test 
(quantitative values). All P values below 0,05 were considered 
significant. Data analysis software system IBM SPSS Statistics, 
version 21.0 (www.spss.com) was used in statistical analyzes.

Results    
The changes in the structure of population were recorded in an 
18-years follow-up (Graph 1).

During the research period, the number of patients changed in 
all age groups which is very illustrative shown in the graph above. 
There is a decrease in the number of patients registered in all age 
groups except in group of 65 and older. Only in that age group 
there was an increase in number of patients for 51%.  

The aging of patients brought in new chronic diseases, which is 
clearly presented on the next graphs.

During the research period, an increase in the number of chronic 
diseases per patient was noticed. The average number of chronic 
diseases per patient increased from 1.51 to 8.59 as registered in 
1994 and 2012, respectively. Thus, in 2012 the number of chronic 
diseases per patient was five times greater when compared to 1994. 
The maximum number of chronic diseases in the beginning of the 
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research was 4, while at the end of the research it was 13 which is 
almost a threefold increase and it is shown in the Graph 2.

The constant increase of the average number of chronic diseases 
in the older age groups is obvious. In the age group 0-18 years  the 
average number of chronic diseases increased 3 times; in the age 
group 45-64 it increased more than 5 times, whereas in the age 
group older than 65 the number of chronic diseases increased 
more than 4.5 times (Graph 3).

Chronic patients are frequent visitors to the GPs. In this study the 
incidence of visits to GP was observed according to gender. There 
was an increase of visits in both genders (Graph 4).

Concerning gender, there was a statistically significant increase in 
the number of visits in both genders (P<0.001).

Consequently with the increased number of chronic diseases, the 
increased number of drug prescriptions was also noticed (Graph 5).

The most significant increase was noticed in the age group of 
those older than 65. In 2003 there were 2.82 medications per 
chronic patient prescribed, while in 2012 the number was 4.81. 
The highest number of drugs used per chronic patient was noticed 
in the same group; it was 11 for both years, 2003 and 2012. Also, 
related to gender, in the ten-year period the drug prescription 
increased for both genders.

Discussion
Main findings
This study demonstrates the existence of the problems 
considering multimorbidity and polypharmacy in general 
medicine. General practitioner (GP) is known as a „gate keeper“ 
of a national healthcare system and consequently endures the 
burden related to multimorbidity and polypharmacy which are 
rapidly increasing. 

It is obvious that human population is aging. It is expected 
that life expectancy expands to 83 years by year 2050 [9].  In 
Croatia according to the 2011 census there was 17.2% of the 
population older than 65 years [10].  Our study, although on a 
small sample, also demonstrates an increasing trend of aging 

and all the consequences related to it such as: increased number 
of chronic disease, increased visits to GP, increased number of 
drug prescription. For example: in 18-year follow-up period the 
number of chronic disease per patient increased five times. 
Consequently, the statistically significant increase in the number 
of visits to GP was noticed and also an increase in the number 
of prescribed drugs was registered, too. The average number of 
medications per participant doubled in ten-year period. These 
findings are related to a burning issue of a complex patient with 
multimorbidity in everyday practice. As the clinical situation of 
the patient becomes more complex and requires intervention 
of different specialists, the likelihood of a lack of coordination 
among professionals is higher [6]. The results of our study are 
trying to illustrate the extent of problems that GPs encounters 
everyday in its practice.

Strengths and limitations of the present study
The main strength of our study is a long follow-up period of 18 
years of the same population. Also, the study was performed 
in a teaching practice of family physician with great experience 
and knowledge at the Department of Family Medicine at 
the School of Medicine in Zagreb, Croatia.  We purposively 

Graph 1. Percentage of chronic patients in different age groups 
during the 18-years period.

Graph 2. Average number of chronic diseases during the 18-year 
follow-up period.

Graph 3. The average number of chronic diseases according to the 
age groups during the 18-year follow-up period.
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sampled experienced GP to ensure sufficient exposure to the 
multimorbidity and polypharmacy. This means that data about 
participants were very accurate and detailed registered in their 
paper and electronical medical records.

The greater limitation of this study is a decreasing of a sample 
size during the research period. There are a various reasons but 
mainly, there were natural demographic changes such as death 
of the part of the population, change of residence and change of 
GP in the part of the population. Also, one important reason is a 
civil war which was in Croatia in the beginning of this study. Some 
of the patients in our sample were the refugees who eventually 
move back to their homes and GPs according to their place of 
living. So, that also influenced on a reduction of a sample size. 
Partially, this is an explanation why in our study the percentage of 
older than 65 years was 7% at baseline (in 1994) which is rather 
low compared to other European settings at that time where 
they conform 10-15% of the primary care population [9].   First, 
the research practice is in Zagreb which is the capital and there 
is more young, working people and families according to the 
other smaller towns or rural parts of the country. Secondly, as we 
already mentioned during the civil war the refugees were part 

of the patient population and they were mainly mothers with 
children while the elderly usually refused to leave their homes.

Interpretation of the study results in relation to 
an existing literature 
Although the number of studies which investigate the 
multimorbidity of chronic diseases with its consequences 
increases, still most evidence on chronic diseases has been 
collected for a single disease. There is a growing need for 
evidence-based answers to multimorbidity especially in primary 
care settings. 

Multimorbidity prevalence is ranging from about 45% in less 
developed countries to more than 80% in very developed 
countries, most usually in population older than 65 [11,12].  In 
our study it was 58% of older than 65 with multimorbidity, but 
more impressive is the increase over a period of 18 years which 
was 51%. According to Croatian Health Statistics Yearbook in 
2001 there were 6 664 236 chronic diseases, while in 2012 there 
were 11 860 284 chronic diseases which is almost double increase 
[13,14]. The improvement in the diagnosis and registry of chronic 
diseases is likely to be a major driving force for such an increase 
of multimorbidity.

Patients with multimorbidity of chronic diseases frequently visit 
their GP. The number of consultations is progressively higher 
in the last two decades which correlates with our results [15].  
Also, according to Croatian Health Statistics Yearbook in 1990 in 
Croatia there were a total of 15 907 836 visits to GP per year, 
while in 2012 there were 31 047 097 visits per year which is more 
than double increase, like in our study [14,16].

The causes are increased number of chronic diseases, number 
and availability of GPs, education of physicians, national 
health legislation and programs, economic, health and social 
development [17]. Earlier studies showed that frequent visitors 
have more chronic diseases, suffer from mental disorders and 
psychological stres, have worse health beliefs and have a great 
need for confirmation and advice than the so-called rare visitors 
[17,18]. 

All of that has a great influence on GPs work organization and 
efficiacy and it is imperative to realize the importance of this 
problem.

Multimorbidity is a major and essential risk factor for polypharmacy 
and the literature speaks of „two sides of the same coin“ [6]. 
Most of the former researches of polypharmacy agree that there 
is a lack of adequate guidelines for treatment of patients with 
multimorbidity and polypharmacy [19].  Evidence-based medicine 
results needs improvement. The available evidence regarding 
the efficiacy of medications have been generated by clinical trials 
involving patients completely different from those currently treated 
at GPs: much younger, affected by a single disease and managed in 
highly controlled environment [20].  Often question in GPs practice is 
„What to give the patient who already has everything?“ Using clinical 
guidelines in the management of patients with multimorbidity can 
lead to the prescription of multiple and sometimes conflicting 
medications which leads to polypragmasy. Usually GPs respond to 
conflicts in the management of patients with multimorbidity by 

Graph 4. The median of number of visits during the period 1994-
2012 according to gender.

Graph 5. The average number of drugs per patient and by age 
groups in 2003 an 2012.
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making compromises between patient-centred and evidence-based 
care [21].

Rates of polypharmacy are increasing. In one big retrospective 
study on a sample of 180 815 25, 2% received one to three 
drugs, 11% recevied four to six drugs, 5,19% received seven to 
nine drugs and 4,6% received more than ten drugs [22]. In our 
study the highest number of drugs used per patient was 11 both 
in years 2003 and 2012. In the ten-year period drug prescription 
doubled, which is according to a sample size significant increse. 
The average number of drugs per patient older than 65 was 4,81 
drug. It is known from the other literature that the number of 
used drugs is significantly higer after 65 years [23].

Polypharmacy significantly increases the risk of inappropriate 
prescription of drugs and the occurence of side effects. According 
to the literature, co-administration of two drugs makes the 
prospect of interaction of more than 5%; if five drugs are applied 
the probability of interactions are ten times greater-up to 50%; 
and if an older patient applies eight drugs at the same time the 
probability for interaction is 100% [24]. According to the research 
by Kaufman, 57% of women over 65 use five or more medications, 
while a research conducted in Europe found that 51% of patients 
in the average age of 82 use six or more medications [25,26].  
There are numerous risk factors for polypharmacy: those which 
we cannot influence are age, gender and level of multimorbidity, 
while those which we can influence are the frequency of 
visits to GP and refferal to specialists. Each new specialist who 
participates in the care of patients with multimorbidity increases 
the likelihood of side effects of drugs for 12-28% [27]. 

Polypharmacy can very easy and often exceed to polypragmasy, 
which is defined as irrational prescribing by a doctor, or irrational 
taking by a patient of many types of medications. Polypragmasy 
often leads to adverse interactions and side effects. It is known 
that drug side effects are expressed in 5,5% to 34,7% of the 
population who take more than five drugs [28].

Multimorbidity is strongly related to occurence of adverse 
drug events, insofar as it requires the intervention of multiple 
specialists and the prescription of multiple medications [6].

Conclusion
In our study we demonstrated the development of multimorbidity 
over a period of 18 years. The results show that the number of 
chronic disease increased five times mostly in older patients. Also 
the number of visits to the GP was more than two time greater in 
a research period, while a presciption of medications doubled in 
a ten year period. 

The aim of our study was to confirm our objectives that there 
is a rapid increase of burden related disease and burden related 
polypharmacy in family medicine. Evidence based medicine 
which includes patient situation, scientific evidence and doctor's 
expertise needs adjustment to this new trend of aging of the 
population and all consequences related to this phenomenon. 

In the clinic, a thorough assessment of the patient preferences, 
and physical, mental and social functioning in combination with 
increased level of physician's experience can increase the quality 
of care for older patients with multimorbidity and polypharmacy.
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