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Objective: Evaluation of the implementation of pharmaceutical services to detect comor-
bidities in at-risk patients.
Methods: This study was carried out in community pharmacies across Poland in 2019 inside the 
specially designed service “Refer the Patient”. The project was intended for patients with 
selected chronic diseases. The patients were identified on the basis of their medications (active 
substances). At-risk patients were referred for prophylactic examinations to detect comorbidities.
Results: A total of 78 pharmacies took part in this study and 209 at-risk patients were 
identified. Out of the patients referred for examinations, 30% had deviant results, and 0.95% 
were diagnosed with new diseases.
Conclusion: Pharmaceutical services supporting screening tests among at-risk patients are 
highly recommended. Pharmacist intervention allows for early detection of comorbidities 
and prompt treatment. The pharmaceutical service “Refer the Patient” makes it possible to 
detect a disease at an early stage. Rapid implementation of treatment can prevent serious 
health consequences, maintains patient quality of life, and reduce treatment costs.
Keywords: pharmaceutical care pilot study, pharmaceutical care, pharmaceutical service, 
implementation, screening tests, chronic diseases

Introduction
Pharmaceutical care is characterized by the comprehensive care of patients by 
a pharmacist. This includes improvements in safety parameters of medication, treat-
ment effectiveness and adherence. These have resulted in a reduction in the number of 
hospitalizations. The lack of patient adherence is the most significant cause of treatment 
failure.1–5 Global trends of development in the pharmaceutical services offered in 
community pharmacies are already improving pharmaceutical care, aiming also at 
making sure pharmacists can reach their full potential.6 In countries with a high 
standard of pharmaceutical service (eg Great Britain, USA, Canada, Finland), a high 
level of access to healthcare and a high quality of healthcare services can be observed 
(as evaluated by a Health Assessment Questionnaire),7 which is significantly different 
from the current standards of pharmacies in Poland.8,9 The provision of pharmaceutical 
care assumes improvements in the quality of life of patients, and in support for local 
healthcare systems, such as reducing healthcare costs.10–12

The pharmacy, as a healthcare facility, is the most frequently visited place by 
patients. According to the Polish Pharmaceutical Chamber, in August 2019 
a pharmacy in Poland was visited on average by 3650 patients monthly.13 The 
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availability of pharmacies combined with limited access to 
other health professionals makes pharmacies a good place 
for providing various medical services. One service that 
can be provided in pharmacies is identifying patients with 
potential comorbidities, along with referrals for diagnostic 
tests and medical consultations.14,15 In line with global 
trends, implementing these kinds of pharmaceutical ser-
vices in Poland should be considered. These activities 
would increase the detection of comorbidities in many 
chronic patients and reduce future costs related to possible 
hospitalisations that are borne by public funds (the 
National Health Fund).16,17

Chronic diseases are currently the greatest challenge 
for healthcare systems in highly developed countries. Such 
diseases are associated with a high risk of death, reduced 
physical capacity and quality of life, as well as high 
costs.18–20 In 2018, 9.9 million people in Poland aged 18 
years and older were diagnosed with hypertension, (around 
31.5% of the adult population), and 2.9 million adults 
suffered from diabetes (9.1% of the population), constitut-
ing a large portion of Polish society.21,22 A lot of chronic 
patients are not diagnosed – in the case of diabetes, up to 
45%.23 Considering the trend of population aging, the 
problems related to chronic diseases are going to worsen.

A lack of (or delayed) diagnosis of chronic diseases 
results in a rapid decline in health status and premature 
deaths of patients (from complications), which translates 
into higher costs borne by the healthcare system and lower 
state budget income.24–26 To maximize the possible pre-
vention and detection of chronic diseases, screening tests 
are in use.27,28 Diseases designated for screening tests 
should have a high rate of incidence, be a serious health 
problem for the patients and society, show a high inci-
dence and death rate, and have a relatively long symptom- 
free or early-symptomatic (possible to detect) period.29,30 

Chronic diseases have all of the previously mentioned 
features and therefore screening tests are of great signifi-
cance in this respect, with the effects noticeable at both 
health and financial levels.31

The vast majority of patients over the world are inter-
ested in screening tests in community pharmacies. Patients 
are attracted to the convenience of this solution, disclosing 
trust in their pharmacists and are willing to pay for these 
tests.32,33 In accordance with international standards, phar-
macists are remunerated for providing this kind of 
service.34 In countries with the highest standards of phar-
maceutical care, the supportive role of pharmacists can be 

seen in helping to conduct screening tests and to raise the 
number of people using this service.35

The main objective of this study was to evaluate the 
possibility of implementing a service in community phar-
macies to detect comorbidities in patients at risk of chronic 
diseases. This study was also intended to increase the 
knowledge and awareness of patients and society on the 
key elements of a healthy lifestyle.

Methods
This study was carried out in willing community pharma-
cies across Poland between April and December 2019. The 
study was approved by the Bioethics Committee of the 
Nicolaus Copernicus University in Toruń (KB 33/2019; 
29 January 2019). All participants were informed about 
the purpose of the study.

“Refer the Patient” is a modern pharmaceutical service 
provided by pharmacists to support public health. 
Community pharmacies refer patients at risk of chronic 
comorbidities for screening tests.6,36 This service has been 
adopted from similar services in Great Britain, the USA 
and Canada. Tests offered by pharmacists to at-risk 
patients are intended for early disease detection. Initially, 
a pharmacist qualifies a patient to the risk group for con-
ducting diagnostic tests, before visiting a doctor, which 
assists in providing a prompt medical diagnosis and imple-
mentation of pharmacotherapy.

This project was designed for patients with the most 
problematic chronic conditions in Poland. To be enrolled in 
the study, a patient had to suffer from at least one of the 
selected diseases: diabetes (type 1 or 2), cardiovascular dis-
orders (hypertension, abnormal heart rhythm), endometrio-
sis, Crohn’s Disease, or rheumatoid arthritis (RA) of the hip 
or knee. Patient age was also an important criteria (>18 yrs).

The patients qualified for the screening tests received 
a referral sheet listing the different tests, to be given to the 
diagnostic facility. The tests evaluated kidney and liver 
function, lipid metabolism (cholesterol metabolism), and 
carbohydrate metabolism (glucose metabolism). Every 
package of tests covered a complete blood count, blood 
glucose levels, lipid profile, creatinine and albumin concen-
tration, glycated haemoglobin (HbA1c), ALAT and ASPAT.

For a successful provision of the “Refer the Patient” 
service, the pharmacies received remuneration reimbursement 
proportional to the tasks performed by the pharmacists (in 
compliance with approved international standards for provid-
ing pharmaceutical care) – remuneration was paid on 
a monthly basis. Randomization of the pharmacies 
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participating in this project was an important element based 
on demographic and geographic stratification, and categoriza-
tion of the pharmacies (either independent or in a pharmacy 
chain).

Any community pharmacy in Poland could apply for 
participation in the “Refer the Patient” project. However, 
location criteria had to be met; a maximum distance of 
30 km to the centre of the province main city where the 
Synexus diagnostic facility was situated to allow patients to 
freely reach the private diagnostic centre. The cities that took 
part in this study were: Gdynia, Gdańsk, Białystok, Warsaw, 
Lublin, Łódź, Krakow, Katowice, Częstochowa, Wrocław, 
Poznań and Szczecin. Information on the project was pub-
lished on the website of the pilot project (www.skierujpac 
jenta.pl), on their Facebook page, on the websites of the 
Polish Pharmaceutical Chamber and Regional 
Pharmaceutical Councils, in the journal of the Polish 
Pharmaceutical Chamber, on trade web portals, in videos 
published on YouTube37–42, and in announcements during 
regional workshops (participants received leaflets about the 
pilot project). Pharmacies could apply for the project online or 
during workshops.

Designated pharmacists with a valid licence were 
responsible for providing this service in a given pharmacy. 
All the selected pharmacists had to complete a special 
training session. Thanks to pictogram pop-ups displayed 

on the screen of the software OPFARM Soft Nova, phar-
macists were easily able to identify at-risk patients who 
could take part in the study. The “Refer the Patient” pop- 
up was displayed after scanning the EAN (European 
Article Number) code of the prescribed medication 
(including some OTC medications, eg for RA) used in 
the treatment of a disease qualifying patients for the 
screening tests. The pictogram suggested that the patient 
receiving the given medication was in a risk group and 
could be qualified for the pilot project (Figures 1 and 2).

The software was developed in such a way that parti-
cular active substances in medications caused the picto-
gram pop-up to be displayed. There were 141 active 
substances assigned to the project, including those for the 
given diseases qualifying for tests, namely: 51 active sub-
stances used for diabetes type 1 and 2, 38 for cardiovas-
cular disorders, 23 for endometriosis, 13 for Crohn’s 
Disease, and 16 for RA. This identification was used by 
the system to mark the patient as suitable for the study.

The Standard Operating Procedure (SOP) for the 
“Refer the Patient” service is as follows:

1. A patient visits a pharmacy to have a prescription 
filled.

2. A pharmacist fills the prescription. When scanning 
the EAN code of the medication, the information is 

Figure 1 OPFARM Soft Nova pharmacy program (KAMSOFT program in the background) – displaying “pop-ups“ helping implement pharmaceutical care. The ”Refer the 
Patient” pop-up for a drug containing metformin.
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transmitted to the OPFARM Soft Nova software. If 
the test algorithm detects a predisposing active sub-
stance or a combination of active substances, the 
software displays the “Refer the Patient” pop-up. 
This information informs the pharmacist that the 
patient administering a given medication suffers 
from one of the 5 analysed diseases (is in the risk 
group) (Figure 3).

3. The patient is informed about the project and signs 
his/her consent to participate in the project.

4. The pharmacist enters additional data of the patient 
and the pharmacy. All data entered in the registra-
tion tab is sent directly to the company managing 
the network of diagnostic centres.

5. The follow-up patient interview and providing 
information by the coordinator about a healthy 
lifestyle.

The patient visits a particular diagnostic centre on the 
scheduled day and time. In the case of deviant results, the 
attending physician (patient’s own GP) can recommend 
more specialist examinations, or can diagnose a new dis-
ease and implement a new treatment, which means that the 
treatment can be implemented at an early stage of the 
disease. In the study, patients were also asked about their 
satisfaction with the service provided.

Results
Of the 145 pharmacies interested in the project (of which 
66.2% were pharmacy chains and 33.8% independent 
pharmacies), 78 were enrolled (about 1% of all pharmacies 
in Poland). The remaining facilities did not undergo the 
entire procedure with the patient. Of all the pharmacies 
interested in the pilot project, 53.8% took part in the study, 
of which 75.7% were pharmacy chains and 24.4% inde-
pendent pharmacies.

209 patients were enrolled in the study – 139 from 
independents pharmacies (66.5% of all the patients) and 

70 from pharmacy chains (33.5% of all the patients). 
The mean age of the patients was 59.7 years (SD=11.5) 
(aged 24–83 years). The percentages of women and men 
for the entire study group were 64.1% and 35.9%, 
respectively. Of the 78 pharmacies that took part in the 
study, the average number of patients per pharmacy 
was 2.68.

In the vast majority of cases (87.0% of the patients), 
the active substances qualifying patients for the diagnostic 
tests were medications used for cardiovascular disorders. 
Type 1 or 2 diabetes was reported in 11 patients (6.83%). 
Finally, 6.21% of the active substances indicated RA.

Figure 2 “Refer the Patient” pop-up pattern – informing about the patient’s 
eligibility for screening tests.

Figure 3 Patient workflow.
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The project coordinator managed contacted 174 out of 
the 209 patients taking part in the project (83.3% of all the 
participants) (follow-up). Of these contacted patients, 60. 
% were from independent pharmacies and 32.4% from 
pharmacy chains. The percentage of patients that did not 
have the time or were not interested in the project 
accounted for 9.4% from independent pharmacies and 
22.1% from pharmacy chains. There were statistically 
significant differences in the distributions of particular 
answers between the groups of patients from independent 
pharmacies and pharmacy chains (p=0.0077).

Of the 71 patients who answered the coordinator’s 
question “Have the screening tests been carried out?”, 28 
answered affirmatively to the question regarding taking the 
diagnostic tests (39.4%). Of the contacted patients who 
performed the tests, 48.1% were from independent phar-
macies and 15.8% were from pharmacy chains. Of the 
contacted patients who did not perform the tests, 30.7% 
were from independent pharmacies and 47.4% were from 
pharmacy chains, and those who did not need diagnostic 
tests were 21.2% and 36.8%, respectively. From the entire 
study group, 39.4% took the diagnostic tests, 35.2% did 
not take the diagnostic tests and 25.4% did not need 
screening tests.

Of the 174 contacted patients, 50 (28.73% of contacted 
patients; 23.9% of all participants) answered the question 
regarding the test results. In the entire study group, 32% 
had normal results, 30% had deviant results, 30% had 
a lack of understanding of the results, 6% had a lack of 
knowledge of the results and needed to consult them with 
a doctor, and 2% were unwilling to discuss. In addition, 
some of the patients informed the coordinator about their 
deviant results, indicating mainly glucose and cholesterol 
levels, ALAT and ASPAT.

Of the 174 patients that the project coordinator mana-
ged to contact, 37 patients (21.3% of the contacted 
patients; 17.7% of all participants) made use of the results 
of the diagnostic tests, presenting those results to their 
doctors (64.5% from independent pharmacies and 16.7% 
from pharmacy chains). The patients visiting independent 
pharmacies presented their results to their doctors signifi-
cantly more often than the patients visiting pharmacy 
chains (p=0.0304). The percentage of patients in the entire 
group who presented their results to their doctors was 
56.8%. 43.2% of patients did not present their results to 
their doctor.

Two women (0.95% of all participants) aged 64 and 72 
years suffering from hypertension and taking a beta- 

blocker (64-year-old: bisoprolol, 72-year-old: nebivolol) 
were diagnosed with a new disease. Thanks to performing 
the diagnostic tests and presenting the results to their 
attending physicians, both participants were diagnosed 
with a new disease: the 64-year-old woman (qualifying 
substance: bisoprolol) informed that in her case this was 
type 2 diabetes, and the other (72 years) did not give any 
additional information regarding her new disease. Both 
women informed their attending physicians about the 
implementation of a new treatment.

Of the 174 patients that the project coordinator mana-
ged to contact, 43 patients (24.7% of the contacted 
patients; 20.6% of all participants) answered the question 
regarding the appropriateness of this form of pharmacist 
care for patients, and whether this service should be 
offered in all pharmacies in the future, with 75% of 
those patients from independent pharmacies and 63.6% 
from pharmacy chains answering affirmatively to the ques-
tion: “In your opinion, is this form of pharmacist care over 
patients good?”

Discussion The increasing number of chronic patients 
and comorbidities that is noticeable all over the world has 
already been seen in Poland.18,21,22,43 Screening tests are 
essential to diagnose chronic diseases and community 
pharmacies are the perfect places to identify at-risk 
patients.15,30,34,44 On the basis of the outcomes, it can be 
stated that this service has been successfully implemented 
in community pharmacies in Poland and detecting deviant 
test results allows for the diagnosis of new diseases. 
Similar outcomes have been obtained in other studies 
conducted in community pharmacies across the world.45,46

Another objective of the project was to increase the 
knowledge and awareness of patients and society of the 
key elements of a healthy lifestyle. Only patients aware of 
their health condition and potential risk are properly moti-
vated to undertake changes and if necessary, implement 
a new treatment.31,47,48 This element was fully accom-
plished – 72.1% of the patients gave an affirmative answer 
to the question regarding the appropriateness of the 
project.

Despite the continuous promotion, pharmacies were 
moderately interested in the pharmaceutical care pilot pro-
ject, with only 145 pharmacies in Poland interested in 
carrying it out, of which 78 (by signing a research con-
tract) declared achieving the principles of the pilot project 
(53.79% of the applying pharmacies). Pharmacists around 
the world have shown much more interest in this kind of 
project. During the project of screening tests for type 2 
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diabetes organised in Italy in the region of Piedmont, 93% 
of the pharmacies (1400 facilities) were interested in the 
project, of which 1298 implemented it (92.71% of all the 
interested pharmacies).49 The outcomes of the question-
naire survey conducted by pharmacists from community 
pharmacies in Poland in 2019 indicate that pharmacists 
feel as if they do not have the time/space to provide 
pharmaceutical care, this is not their duty, they are insuffi-
ciently trained/educated, and that this is not reimbursed.50

The vast majority of pharmacies that took part in the 
project were pharmacy chains (75.65% of the pharmacies). 
What is more, only 38.77% of the applying independent 
pharmacies signed a research contract, compared to 
61.64% of the chain pharmacies. It is noticeable that 
even though pharmacy chains significantly outnumber 
independent pharmacies in the “Refer the Patient” project, 
the latter performed better, registering and referring more 
patients for tests. Similar outcomes were obtained in the 
study on pharmaceutical services in the United States.51

Global projects show that the ratio of the number of 
pharmacies actively taking part in the study to the number 
of participating patients is significantly higher than in the 
case of the “Refer the Patient” service. In a 2019 study 
organized in Great Britain, 9 pharmacies conducted 
screening tests for diabetes; 328 patients took part in the 
project within six months (36.5 patients per pharmacy).12 

A higher result was obtained in an Australian study.15 The 
low interest in Poland may result from the low number of 
pharmacists (ca. 2) per pharmacy,52,53 which makes it 
difficult to provide effective additional pharmaceutical 
care. The World Health Organisation points out that the 
number of pharmacists per 10,000 inhabitants in Poland is 
lower than in the countries with a top level of pharmaceu-
tical care.54

209 patients took part in the “Refer the Patient” pro-
ject. A joint compilation of 50 projects related to screening 
tests conducted in pharmacies all over the world has 
reported between 18 and 93,258 patients participated in 
the study groups.31 Although the group of patients in the 
“Refer the Patient” service is at the low end of this parti-
cipation, this is enough to evaluate the implementation.

In the “Refer the Patient” project, particular active 
substances prescribed to the patient qualified the patient 
to the risk group, and to take part in the study – the whole 
procedure took about 4 minutes. Studies conducted in 
pharmacies all over the world show that the most common 
form of qualifying patients to the risk group is 
a questionnaire survey and/or taking body measurements. 

Studies indicate that this process takes on average 10.5 
minutes.31,55 The advantage of the system of detection of 
at-risk patients used in the “Refer the Patient” project is 
noticeable here. The method of qualifying pharmacy cli-
ents for screening tests was a standardized procedure. As 
other researchers point out, it is important to standardize 
all the procedures in this kind of project to allow for 
measurable outcomes.56

In the diagnostic service, 86.96% of the referred 
patients were being treated for cardiovascular disorders. 
None of the patients with endometriosis or Crohn’s 
Disease were qualified for diagnostic tests. For Crohn’s 
Disease, this was the result of a low frequency of the 
condition in relation to the diseases taken into considera-
tion in this project.57

A month after registering a patient for diagnostic tests, 
the project coordinator contacted the patient on the phone. 
Over 83% of the patients answered the phone. Outcomes 
of the evaluation of this type of follow-up after screening 
tests for osteoporosis in pharmacies in the USA were much 
lower – only 57.33% of the study group answered the 
phone.58

In the “Refer the Patient” study, 30% of the patients 
reported deviant results from the diagnostic tests. 
Additional information given by the patients showed that 
these problems were largely connected with glucose and 
cholesterol levels, ALAT and ASPAT, which predisposed 
them to the group of patients with civilisation diseases. 
Outcomes obtained in similar projects carried out all over 
the world indicate an even higher percentage of deviant 
results. For example in Italy, 53% of the patients had 
deviant test results.40 In that study, 6% of the patients 
reported a lack of understanding of the results. A study 
carried out in a hospital in Baltimore in 2017 indicates that 
the vast majority of patients do not understand the test 
results and prefer that they are interpreted by a doctor.59

Also, in this study, 0.95% of the patients had a new 
disease detected and a new treatment implemented by their 
attending physician. It may be presumed that there were 
more patients diagnosed with a new disease – as it was not 
possible to contact some of the patients, some of those 
with deviant results may not have been relayed to the 
coordinator. In a study carried out in Italy, of the 5977 at- 
risk patients taking part in the project, 107 (1.79%) were 
diagnosed with diabetes.49 In Thailand, of 397 patients, 2 
(0.5%) were diagnosed with type 2 diabetes.60 In a study 
conducted as an overview of similar projects, the 
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percentage of confirmed diagnoses started with 0.35% of 
all the patients using the service.31

Patient opinions confirm a positive reception of the 
“Refer the Patient” service. In countries where the status 
of pharmacies and pharmacists is higher than in Poland, 
patients are willing to pay for receiving these tests in the 
pharmacy – 79% of respondents in the USA stated that 
they would pay up to $50 for such a test in a pharmacy.32

The implementation of pharmaceutical care is 
a gradual and long process. The cycle of changes should 
begin from the ground up and be realised in a coordinated 
manner. This may require radical legal, administrative and 
organizational solutions.61 Measuring the results of 
a given service to achieve accurate results (ie its evalua-
tion) is only possible by harmonizing the procedures and 
criteria in this service. Standardization is responsible for 
maximum profitability and the effectiveness of the pro-
vided services.62

Conclusions
Our study indicates that a pharmacy service offering screen-
ing tests to patients at risk of chronic diseases is highly 
recommended. The outcomes of this project show a very 
big potential of this service, and pharmacists can be an 
important link in the course of a treatment prescribed by 
a doctor, complementing cooperation between medical pro-
fessions. Pharmacist intervention can enable early diagnosis 
of new diseases and implementation of treatment. The “Refer 
the Patient” project indicates the high effectiveness of phar-
maceutical care and at the same time the exhibits the unused 
potential of pharmacists in community pharmacies.

This project of screening tests was very well received 
by the patients. While the level of interest by the pharma-
cies in providing a new service is not satisfying, this may 
be a result of the pharmacists’ lack of awareness and 
willingness to get involved in pharmaceutical care services 
that are not obligatory in Poland.

A more detailed evaluation of the effectiveness of 
pharmaceutical services in detecting comorbidities 
requires further studies on a larger scale. Future projects 
should put more emphasis on educating pharmacists in the 
role of pharmaceutical care in public health.

Study Limitations
Only two criteria of patient inclusion were taken into 
account in the study: age and the presence of a specific 
disease entity. Patients’ past behavior and disease control 
have not been studied.

Ethics Statement
The study was approved by Ethics Committee at the 
Collegium Medicum in Bydgoszcz, Poland (KB 33/ 
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the Declaration of Helsinki were followed.
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