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19 Abstract

20 Objectives

21 Patient-centered community pharmacy services such as medication review, adherence 
22 improvement, or health promotion require pharmacists to have strong communication skills. 
23 The research aimed to improve these abilities of professionals working in community 
24 pharmacies through a communications training system and methodology linked to 
25 postgraduate education to create a pharmacy environment that supports low health literacy.

26 Design

27 Two cross-sectional questionnaire surveys before and after the introduction of a 
28 methodological recommendation.

29 Setting

30 69 Hungarian community pharmacies.

31 Participants

32 The study involved 333 pharmacists and pharmacy technicians from community pharmacies, 
33 890 and 847 patients (over 18 who bought their prescribed medication) at the beginning and 
34 the end of the project, respectively.

35 Interventions

36 A three-day postgraduate health literacy-focused communication training followed by “train 
37 the trainer” teaching method at pharmacies, then the introduction of the learned 
38 methodology using uniform information materials and a communication checklist.
39
40 Primary and secondary outcome measures

41 Primary: total score of the employee and patient questionnaires and the change in score due 
42 to the intervention, total and for each question. Secondary: the differences between sexes, 
43 age groups, marital statuses, educational attainments and types of settlement.

44 Results

45 The mean score of the input patient group was 64.07% which increased to 72.72% by the 
46 end of the project (p<0.001). For staff, the mean score of the initial questionnaires was 
47 74.47%, and that of the final questionnaires was 85.21% (p<0.001). According to both 
48 groups, professionals made the most progress in encouraging patients to ask questions.

49 Conclusions

50 It can be stated that the techniques used in this study can be easily mastered and effectively 
51 introduced into community pharmacy practice with the methodology presented. 

52 Strengths and limitation of this study

53  The project had almost nationwide coverage, involving many professionals and 
54 patients.
55  The success of the intervention was confirmed by two different questionnaires 
56 (patients and employees)
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57  Evaluation of knowledge 3 months after the training may be too short of reflecting 
58 long-term effects.
59  Lack of control groups (other professionals who do not receive education and do not 
60 apply the methodology and their patients).

61 Funding

62 This work was supported by the ÚNKP-19-3-I New National Excellence Program of the 
63 Ministry for Innovation and Technology.

64 Competing Interest

65 None declared.

66 Introduction

67 Pharmacy and pharmacy practices have evolved around the world in response to changes in 
68 the environment around the profession and the needs of patients. The emphasis on drug 
69 distribution and preparation is shifting towards patient-centered care and counseling, where 
70 pharmacists assess the necessity, efficiency, and safety of patients’ medications and ensure 
71 that patients understand their therapies and monitor changes in their condition.1-6 This is 
72 facilitated by several factors. In the current healthcare setting, community pharmacies are 
73 the most accessible healthcare providers for patients,7 which is complemented by the fact 
74 that patients often want to talk to their pharmacists rather than doctors about their illness,8 
75 make pharmacists the “the first port of call” of the health care.7, 9, 10 These types of 
76 pharmacy services can have many benefits: they can improve the health of patients through 
77 drug therapy and patient adherence management,11 contribute to reducing morbidity, 
78 mortality and health costs.12

79 Patient-centered and consultative community pharmacy services such as medication review, 
80 adherence improvement, or health promotion require pharmacists to have strong 
81 communication skills,13 thus ensuring the optimal exchange of information and that patients 
82 are fully involved in their care.14-17

83 Pharmacists' communication needs to adapt to different patients' needs to achieve patient-
84 centricity,18 with particular regard to the different levels of their health literacy. 
85 Health literacy „refers to those personal, cognitive, and social skills that determine the ability 
86 of individuals to obtain, understand, and use basic health information and all services aimed 
87 at promoting and maintaining a healthy lifestyle.”6, 19, 20 According to a survey, 47% of 
88 patients have poor health literacy,21 this proportion is 52% in Hungary.22 On this basis, it is 
89 essential that pharmacists provide clear and easily understandable information on the 
90 correct use of medicines to prevent, protect and improve patient health so that patients can 
91 make the most of it.23 In its 1997 report, the World Health Organization made it clear that 
92 the future pharmacists should be effective communicators, focusing on open information 
93 exchange and patient involvement in treatment decision-making.14, 16, 23, 24 Pharmacist 
94 counseling rates vary worldwide from 8% to 100%,25 moreover, according to a survey, 40-
95 80% of the information provided by health professionals is immediately forgotten by 
96 patients, while nearly half of them are poorly remembered.26  Inadequate and inaccurate 
97 communication, self-medication, and poor health literacy can easily lead to 
98 misunderstanding of medical recommendations and deviations from the prescribed 
99 treatment regimen.23 Also, it can have a negative effect on pharmacists, as poor 

100 communication can lead to a deterioration in their judgment and a loss of confidence in 
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101 pharmacists' knowledge.6, 27 In contrast, a pharmacist who is capable of effective patient-
102 centered communication can work to improve patient adherence and health outcomes,28 
103 and can also increase patient satisfaction.4, 6, 29 However, to achieve all these goals, it is 
104 essential that both graduate and postgraduate training of pharmacists be adapted to 
105 changing needs. Various international pharmacist competence frameworks emphasize 
106 communication as the core competency of pharmacists.30-34 However, these requirements 
107 are not always met in practice.17, 18, 35, 36 Education and training can improve the 
108 communication skills of pharmacists,16, 37-39 which are needed by both pharmacy students 
109 and graduated pharmacists.40

110 The research aimed to improve the communication skills of professionals working in 
111 community pharmacies through a communication training system and methodology linked 
112 to postgraduate education to create a pharmacy environment that supports low health 
113 literacy.

114 Methods

115 The research in general
116 The research was conducted as part of the Semmelweis University postgraduate specialist 
117 training (3-year specialization training for graduated pharmacists) between January 2017 
118 and June 2017. The implementation was carried out under the guidance of the pharmacists 
119 participating in the training, with the participation of pharmacists and pharmacy technicians 
120 they involved (no financial compensation was granted) from their workplace (Hungarian 
121 community pharmacies accredited at Semmelweis University).

122 The description of the project
123 The flowchart of the project is shown in Figure 1. At the beginning of the project, graduated 
124 pharmacists participating in the postgraduate specialist training took part in a three-day 
125 training course at Semmelweis University. They received training on health literacy, 
126 appropriate pharmacist-patient communication techniques, domestic conditions, factors 
127 behind poor health literacy, and its consequences, they also learned about the potential of 
128 pharmacies to improve health literacy. Project requirements, methodology, and 
129 questionnaires were described (see “Communication tools in the pharmacies”).
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130 In the next step, pharmacists used a questionnaire to assess the opinions of technicians and 
131 pharmacists at their workplace about how well they think they communicate with patients in 
132 a manner appropriate to the level of patients’ health literacy (see “Patient questionnaire”). 
133 At the same time, patients over 18 who bought their prescribed medication were enrolled. 
134 All patients involved were fully informed and volunteered to participate in the survey, and 
135 then completed a questionnaire on the quality of the pharmacy staff’s communication (see 
136 “Employee questionnaire”).
137 In the next step, the pharmacists participating in the postgraduate training course educated 
138 their colleagues (Train the trainer presentation41) on health literacy and appropriate 
139 communication techniques through a presentation prepared by professionals (Institute of 
140 Behavioural Sciences, Semmelweis University).
141 Pharmacy staff used the appropriate communication techniques (see “Communication tools 
142 in the pharmacies”) for 3 months with each patient entering the pharmacy, then the opinion 
143 of staff and patients (other than patients enrolled at the beginning of the project) were re-
144 surveyed using the same questionnaires, investigating the development of the pharmacies’ 
145 communication.
146 Figure 1:  The flowchart of the project

147
148 Communication tools in the pharmacies
149 The participating pharmacies received a self-developed communication package, which 
150 included a “Communication checklist” (Annex 1), with eight basic communication tips for 
151 good consultation practice, and an “Ask your pharmacist!” poster (Annex 2), which was 
152 displayed in the participating pharmacies. Also, the participating pharmacies received 
153 written patient information leaflets, which were given to patients in the framework of the 
154 project (“Ask your pharmacist” – patient information leaflet-Annex 3).  

155 Patient questionnaire
156 The patient questionnaire is included in Annex 4. The questionnaires were completed on 
157 paper, either in interviews or individually, and were conducted each time by an employee 
158 other than the person conducting the consultation. The questionnaire and scoring system 
159 were self-developed by communication experts from MSD Pharma Hungary Ltd., Institute of 
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160 Behavioural Sciences (Semmelweis University) and pharmacists, based on previous 
161 experience (Crystal Clear Pharmacy Program, Ireland42). 
162 The questionnaires were completed anonymously and voluntarily. In addition to sex, age, 
163 marital status, and educational attainment, patients receive 6 questions, including 3 simple 
164 choice questions (Question 1-3; yes / no / don't know), and 3 scaling questions (Question 4-
165 6; 5-point scale). To find out what patients think about pharmacists' communications overall, 
166 the responses were converted into scores (see Annex 4). In the case of simple choice 
167 questions (Questions 1-3), positive answers for health literacy were 4 points, negative 
168 answers 1, and neutral ("don't know") answers 0 points. In the case of questions 4-6, 
169 patients were able to choose from 5 options, of which the neutral and “don’t know” answers 
170 were 0 points, the other answers were 1-4 points, where 4 were the most positive answers. 
171 A total of 24 points were thus obtained. 

172 Employee questionnaire
173 The employee questionnaire is included in Annex 5. The questionnaires were completed on 
174 paper and were filled independently, anonymously. The employees only had to indicate the 
175 type of settlement where the pharmacy was located, and then they had to answer 5 
176 questions, each of them was rated 1-5 according to how typical the given statement was (1-
177 not at all, 5- very characteristic). A total of 25 points were thus obtained. The scoring system 
178 used for evaluation (see Annex 5) was self-developed, thanks to the collaborations described 
179 above (Crystal Clear Pharmacy Programme42).

180 Characteristics of involved pharmacies and patients
181 Post-graduate education was attended by 73 pharmacists from 69 pharmacies. A total of 333 
182 employees participated in the whole project. The survey was close to national coverage, 14 
183 out of 20 counties in the country (including the capital city, Budapest) had a participating 
184 pharmacy. Of the staff working in pharmacies, most took part in the project in “other cities” 
185 (44.7%) and in the capital (43.5%), while a smaller proportion worked in pharmacies located 
186 in county towns (8.4%) or village (3.3%). Table 1 shows the patients enrolled. 890 and 847 
187 patients participated at the beginning and end of the project, respectively.

188 Table 1: Characteristics of patients involved in the project (data numbers (n) other than 
189 "number of patients involved" are due to occasional deficiencies in data collection)

INPUT OUTPUT INPUT OUTPUT
Number of 
patients involved: 890 847 Marital status: n=876 n=835

Other 2.4% 1.8%
Single 23.7% 22.8%
Widowed 19.5% 18.8%
Married/long-term 
relationship 54.4% 56.6%

Sex: n=871 n=830 Educational 
attainment: n=876 n=817

Male 42.3% 43.6% Primary school 7.0% 8.6%
Female 57.7% 56.4% Vocational school 24.0% 23.1%

Baccalaureate 34.3% 35.7%
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University 34.7% 32.6%

Age: n=887 n=839 Type of settlement: n=889 n=846
18-25 years 12.0% 12.5% Villages 3.4% 3.6%
26-40 years 25.8% 25.4% Other cities 40.8% 40.5%
41-65 years 37.4% 38.0% County towns 9.7% 10.4%
65- years 24.8% 24.1% Capital city 46.1% 45.5%

190

191 Ethics approval
192 The survey complied with Hungarian legal requirements (the pharmacy service was 
193 completely free and non-invasive).43-46 Verbal informed consent was obtained from all 
194 participants in the pharmacies (GDPR decree not yet enacted); no written consent was 
195 required according to the Act CLIV of 1997 on (non-invasive pharmacy service and 
196 questionnaire survey).43,47 The study was conducted as a free service of licensed pharmacies, 
197 with the voluntary and fully informed participation of patients. The services were provided 
198 by graduated pharmacists with licensed pharmacy technicians. The processing of the data 
199 was carried out in accordance with the Hungarian legal requirements at that time.43 The 
200 collected data were forwarded to the authors without any personal data for processing the 
201 results. The personal and health records of the patients included in the study were kept 
202 anonymous.
203
204 Statistical analysis
205 After descriptive statistical analysis, data composition, employee and patient questionnaires 
206 were examined for each question, total scores, and degree of change in normal distribution 
207 by variance analysis and t-tests. The normality was checked by the Kolmogorov-Smirnov test. 
208 The Chi-square test and the Kruskal-Wallis test were used to compare participants' total 
209 scores for each gender, age group, educational attainment, marital status, and settlement 
210 type. The significance level was set at 5%. Statistical calculations were performed using SPSS 
211 20.0 (SPSS Inc., Chicago, IL, USA).

212 Patient and Public Involvement
213 Patients or the public were not involved in the design, or conduct, or reporting, or 
214 dissemination plans of this research.

215 Results

216 Results of the patient questionnaire
217 The mean score of the input patient group was 15.38 (SD=4.89) points, which corresponds to 
218 64.07%. At the end of the project, patients other than this patient population completed the 
219 questionnaire, their mean score was 17.45 (SD=4.07) points, which is 72.72% of the total 
220 score, showing a significant (p<0.001) improvement of 8.65% (+2.07 points) between the 
221 two questionnaires. The improvement in the score of each question during the project has 
222 been examined, and these results are included in Table 2 (maximum of 4 points per 
223 question). There was a significant improvement in all questions: the greatest was found in 
224 Question 2 (+17.58%). Questions 1 and 3 showed an improvement of 9.09% and 9.77% 
225 respectively, while the mean score of Questions 4-6 improved by 4-5% (Table 2).
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Questions

Values of 
points 

available 
for the 

question

Mean 
input 
score 

(point)
n=889

Mean 
output 
score 

(point)
n=846

Mean 
change 
(point)

Mean 
change 

(%)
p

1.
Did the pharmacist or pharmacy 
technician use complicated terms or 
expressions during the consultation?

2.94 3.31 +0.37 +9.09 <0.001

2.
Did the pharmacist or pharmacy 
technician encourage you to ask 
questions during the consultation?

2.35 3.05 +0.70 +17.58 <0.001

3.

Did your pharmacist or pharmacy 
technician emphasize the important 
information orally, with written help 
or graphics?

0/1/4 
point(s)

3.13 3.52 +0.39 +9.77 <0.001

4.

How easy or difficult was it for you to 
understand the instructions given by 
your pharmacist or pharmacy 
technician on how to take/use the 
prescribed medication?

3.06 3.29 +0.23 +5.75 <0.001

5.
How much do you feel you know all 
the important information about your 
medicines?

2.04 2.26 +0.22 +5.58 0.002

6. How do you see your state of health?

0-4 
point(s)

1.86 2.02 +0.16 +4.16 0.027

TOTAL 24 points 15.38 17.45 +2.07 +8.65 <0.001

226 Table 2: Results of patient questionnaires (data numbers (n) other than "number of patients 
227 involved" (see Table 1) are due to occasional deficiencies in data collection; p values were 
228 determined using variance analysis and t-tests)

229 To find out if there is a difference between the individual subpopulations, to identify a group 
230 of patients more or less affected by the project their improvement of the overall score has 
231 been analyzed (Table 3). The results show that there was no significant difference between 
232 the sexes (p>0.05). Among the age groups, the score of patients older than 40 years 
233 developed significantly more (p<0.001). Among patients with different educational 
234 attainment, patients with university degrees significantly less improved (p=0,02).Widows 
235 improved most in terms of marital status (p<0.02), finally, among the settlement types, 
236 those living in county towns developed the most (p<0.02).

237

Sex
Mean 

change 
(point)

Mean 
change 

(%)
Male
n(input)=368
n(output)=362

+2.02 +8.42

Female
n(input)=502
n(output)=467

+2.10 +8.75

Page 9 of 21

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 13, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
8 D

ecem
b

er 2020. 
10.1136/b

m
jo

p
en

-2020-039603 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review only

p>0.05

Age
Mean 

change 
(point)

Mean 
change 

(%)
Marital status

Mean 
change 
(point)

Mean 
change 

(%)
18-25 years
n(input)=106
n(output)=105

+1.39 +5.79
Other
n(input)=21
n(output)=15

+1.93 +8.04

26-40 years
n(input)=228
n(output)=213

+1.26 +5.25
Single
n(input)=208
n(output)=190

+1.71 +7.13

41-65 years
n(input)=332
n(output)=318

+2.43 +10.13

Married/long-term 
relationship
n(input)=475
n(output)=473

+1.86 +7.75

65- years
n(input)=220
n(output)=202

+2.59 +10.79
Widowed
n(input)=171
n(output)=156

+2.84 +11.83

p<0.001 p<0.02

Educational 
attainment

Mean 
change 
(point)

Mean 
change 

(%)
Type of settlement

Mean 
change 
(point)

Mean 
change 

(%)
Primary school
n(input)=61
n(output)=69

+2.43 +10.13
Villages
n(input)=30
n(output)=30

+0.97 +4.04

Vocational school 
n(input)=210
n(output)=189

+2.49 +10.38
Other cities
n(input)=363
n(output)=343

+2.50 +10.42

Baccalaureate
n(input)=301
n(output)=292

+2.39 +9.96
County towns
n(input)=86
n(output)=88

+3.33 +13.88

University
n(input)=303
n(output)=266

+1.67 +6.96
Capital city
n(input)=410
n(output)=385

+1.67 +6.96

p=0.02 p<0.02
238 Table 3: Change in the score for each patient subpopulation
239 (Bold: Subpopulation with significantly higher improvement; n(input): input questionnaire 
240 data number; n(output): output questionnaire data number; data numbers (n) other than 
241 "number of patients involved" (see Table 1) are due to occasional deficiencies in data 
242 collection; p values were determined using Chi-square test and the Kruskal-Wallis test)
243
244 Results of the employee questionnaire
245 The mean total score of the input questionnaires was 18.61 points (SD=2.97; 74.47%) out of 
246 25, with an average of 3.72 points per question. The results of the repeated questionnaires 
247 at the end of the project were 21.30 points (SD=2.32; 85.21%), which is 2.69 points (0.54 
248 points per question), 10.74%, significant increase (p<0.001). Examining the individual 
249 questions, it can be stated that the mean score of all questions increased significantly by the 
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250 end of the project (p<0.001), the greatest improvement was in the case of Question 4 and 
251 the least in the case of Question 1 (Table 4).

252

Questions

Mean 
input 
score 

(point)
n=889

Mean 
output 
score 

(point)
n=846

Mean 
chang

e 
(point)

Mean 
chang
e (%)

p

1.
How typical are you to 
recognize patients with low 
levels of health literacy?

3.96 4.35 +0.39 +7.80 <0.001

2.

How typical are you to know 
what communication 
techniques you can use to 
help the patient's health 
literacy?

3.69 4.26 +0.57 +11.40 <0.001

3.

How typical are you of 
communicating with your 
patients in plain, everyday 
terms (e.g. not using technical 
terms)?

4.02 4.50 +0.48 +9.60 <0.001

4.
How typical are you of 
encouraging your patients to 
ask questions?

3.29 4.04 +0.75 +15.00 <0.001

5.
How typical are you to 
visually help your patient 
understand the information?

3.65 4.16 +0.51 +10.20 <0.001

TOTAL 18.61 21.30 +2.69 +10.74 <0.001
253 Table 4: Employee questionnaire results per question and total 
254 (n(input): input questionnaire data number; n(output): output questionnaire data number; 
255 data numbers (n) other than the number of employees involved in the project are due to 
256 occasional deficiencies in data collection; p values were determined using variance analysis 
257 and t-tests)

258 In results of the statistical analysis show that the results of professionals working in the 
259 county towns or the capital improved significantly more (p<0.02; Table 5).

Type of 
settlement

Mean change 
(point)

Mean change 
(%)

Villages
n(input)=13
n(output)=14

+2.29 +9.16

Other cities
n (input)=145
n(output)=148

+2.71 +10.84

County towns
n(input)=30
n(output)=30

+3.23 +12.92

Capital +3.43 +13.72
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n(input)=143
n(output)=135

p<0.02
260 Table 5: Results of employee questionnaires by settlement type
261 (Bold: Subpopulation with significantly higher improvement;  n(input): input questionnaire 
262 data number; n(output): output questionnaire data number; data numbers (n) other than the 
263 number of employees involved in the project are due to occasional deficiencies in data 
264 collection; p values were determined using Chi-square test and the Kruskal-Wallis test)

265 Discussion

266 By the postgraduate training methodology discussed in this article, an improvement has 
267 been achieved in the communication skills of a further 260 pharmacists (pharmacists and 
268 pharmacy technicians) through 73 pharmacists. The success of this method is supported by 
269 the opinion of more than 1700 patients surveyed. 
270 The results of the input patient questionnaire show that pharmacies' communications were 
271 not perfect at the beginning of the project. However, this was improved by the method 
272 described in the project. The patients in the input and output groups differed, so the 
273 development is clearly due to the methodology implemented. Examining the patient 
274 questionnaire, the results of the questions directly related to communication skills 
275 (Questions 1-4) show that the methodology introduced can make real progress in the 
276 professional application of communication techniques in a short time. Pharmacy workers 
277 have made the most progress encourage the patients to ask questions, avoiding technical 
278 terms, and adequately emphasizing information, the first of these was a technique that was 
279 rarely used at the beginning of the project. For Questions 5 and 6, the indirect effect of the 
280 communication techniques (on drug knowledge and sense of health) has been examined. 
281 Here, in addition to improving communication, the score is also affected by changes in the 
282 patient's condition. As the patients completing the input and output questionnaires differed, 
283 we could not detect the change of the latter factor with this methodology, which is why 
284 these changes were smaller. However, thanks to the methodology implemented, significant 
285 progress in these questions has been achieved as well. To make greater improvement on 
286 these issues longer-term and broader adoption is needed. The results show that pharmacy 
287 workers have to pay particular attention to the quality of communication with patients over 
288 40 (this includes most of the widows) and/or lower qualification. 
289 The relatively high 74.47% mean input score from employee questionnaires indicate that 
290 pharmacy staff does not consider their communication skills to be poor, which does not fully 
291 coincide with the results of the patient questionnaires discussed above. After the project, 
292 the employees saw their abilities even better, which are reflected in the patients' opinions. 
293 Looking at the input and output responses to each question it can be stated that these also 
294 agree with the patients' views: initially, the pharmacy staff rarely encouraged the patients to 
295 ask questions (Question 4), but by the end of the project, the employees had been able to 
296 progress in this, and the knowledge and application of communication techniques. This is 
297 one of the most essential steps for the patient to be actively involved in his/her therapy, 
298 which is the basis for collaboration and proper patient adherence.  In contrast, training has 
299 barely improved the recognition of patients with poor health literacy. The higher 
300 development of colleagues working in the capital or county towns may be due to that 
301 professionals were trying to spend more time with patients than they did before the project, 
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302 as pharmacies at these types of settlements generally meet many patients daily, which can 
303 make it challenging to provide all the important information due to the lack of time.
304
305 Conclusions

306 All in all, it can be stated that the techniques used to develop appropriate communication 
307 during pharmacist-patient consultations can be easily mastered and effectively introduced 
308 into community pharmacy practice with the training and methodology presented. However, 
309 to measure the long-term and more indirect effects of the methodology implemented, such 
310 as better knowledge of medicines and a better sense of health, further studies are needed.
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Figure 1: The flowchart of the project 

338x190mm (96 x 96 DPI) 

Page 16 of 21

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 13, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
8 D

ecem
b

er 2020. 
10.1136/b

m
jo

p
en

-2020-039603 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review only

Annex 1: Communication checklist – text summary

HEALTH LITERACY COMMUNICATION - CHECKLIST

Use simple language.

 Avoid technical terms, use their common synonyms.
 If you still need to use a term, explain the meaning.

Highlight the most important information.

 Verbally: use emotional accentuation (e.g. "It's very important to know that ...").
 Writing: use underlining or colored text in the medication box or in the patient leaflet.

When describing the dosage of medications, give the total daily amount divided into 
periods of the day.

 For example: "Take two pills daily: one in the morning and one in the evening.”
Avoid the wording: "This medicine should be taken in 2x1 doses.”

Give only the most necessary information verbally.

 The capacity of short-term memory is limited, so you should not have more than four verbal 
messages in one conversation.

Recommend a written leaflet or website.

 Provide a leaflet with more information about the disease and the therapy. 
 Ask if the patient has internet access and if so, give them a list of professionally credible 

websites that can be recommended to them.  

Offer your help in the preparation of the medicine.

 If the medicine (e.g. a suspension) is to be prepared by the patient him/herself, offer your 
help and prepare it prepared in the pharmacy.

Show the patient how to use the purchased equipment.

 If the patient buys a device (e.g. blood pressure monitor, blood glucose meter, inhaler, etc.), 
offer to show their use.

Encourage the patient to ask questions.

 For example:  "If you have any questions about this medicine, I would be happy to answer 
them."
Avoid the "Do you have a question?" wording, because the answer is usually denial.
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Annex 2: „ Ask your pharmacist!” poster – text summary

ASK YOUR PHARMACIST!  
To use your medication successfully, it is important that you know the answers to the 
following questions: 

 
 What is the name of the medicine and what does it do?
 How often and how much should I take?
 When, how, and under what circumstances should I take it? Do I have to take it with or 

without food?
 Are there any foods or beverages (alcoholic beverages) to avoid while taking? 
 How do I feel if the drug works and how if not?
 How long should I take? Can I quit earlier if I am better?
 What are the most common side effects? What should I do if I experience side effects?
 What should I do if I forget to take it once or more?
 Can I take other medicines at the same time?
 Is there an over-the-counter medicine that I cannot take with this medicine?
 Can I drive a car? Can I sunbathe while taking medication?
 Does the effect of my medicine change if I use it constantly?
 What happens if I do not use the medicine? 
 How should I store my medicine?

Always tell your doctor or pharmacist: 

 About prescription and over-the-counter medicines, you take. 
 Allergies, side effects associated with your medication.
 If you are pregnant or breast-feeding.

If you have any problems with your current medication (cannot take your medication properly).
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Annex 3: „Ask your pharmacist!”- patient information leaflet – text summary

Ask your pharmacist!

In some cases, even the simplest medication can be more complicated than you think, since you need 
a lot of knowledge to use your medicines safely and effectively. For example, there are some drugs 
that you should take with food while others before or after a meal. Some of them may make us sleepy, 
while others may make us very lively. Drinking coffee, alcohol and certain foods or even smoking can 
affect the way medicines work. Some medications have certain side effects, which may be troublesome 
but not a problem, while in other cases it is important to inform health care professionals.

We need medications in many cases.  Based on a medical recommendation, we buy a prescription or 
non-prescription product at a pharmacy. In order for drugs to achieve their desired effect, we need to 
be informed about them. The following detailed information applies to all prescription and over-the-
counter drugs. However, they do not replace the essential individual guides for each medicine. To 
know these, ask your pharmacist (who has the appropriate knowledge and electronic database) with 
confidence.

What you need to know about medicines… 

Before you start to take your medicine, always tell your doctor or pharmacist about:

 Your prescription and over-the-counter medicines. 
 Allergies and side effects associated with medications.
 If you are pregnant or breast-feeding.
 If you have any problems with your current medication (cannot take your medications 

properly)

If you are not able to answer the following questions about your medications, ask your pharmacist 
for help, as this knowledge is needed in order for your therapy to work best.

• What is the name of the medicine and what does it do?
• How often and how much should I take?
• When, how, and under what circumstances should I take it? Do I have to take it with or 

without food?
• Are there any foods or beverages (alcoholic beverages) to avoid while taking? 
• How do I feel if the drug works and how if not?
• How long should I take? Can I quit earlier if I am better?
• What are the most common side effects? What should I do if I experience side effects?
• What should I do if I forget to take it once or more?
• Can I take other medicines at the same time?
• Is there an over-the-counter medicine that I cannot take with this medicine?
• Can I drive a car? Can I sunbathe while taking medication?
• Does the effect of my medicine change if I use it constantly?
• What happens if I do not use the medicine? 
• How should I store my medicine?
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Always keep an up-to-date list of your prescription and over-the-counter medications, strengths and 
doses. Indicate your drug allergies, if you have any. Always show this card to your doctor or pharmacist 
to help prevent potential interactions and medication with the same active ingredient. 

Always keep the following in mind when storing your medication:

• Keep your medication in one place.
• Keep your drugs out of the reach and sight of children.
• Keep your medicine in its original packaging. Except for the daily dose boxes, do not put more 

than one medicine in one container.
• Store your medication in a dry room at room temperature (15-25 ° C) unless otherwise stated. 

The kitchen or bathroom is not a good place because of the high humidity.
• Keep your medication away from heat and direct sunlight.
• Never leave your medication in the car.
• If you need to keep your medicine in the refrigerator, always keep it away from food and keep 

liquids from freezing.
• Keep an eye on the expiry date of your medicines.  Deliver the expired product to the pharmacy.

What should you know about side effects?

Some medicines can have unwanted effects, called side effects In case of side effects, consult a health 
care professional. Therefore, it is important for you to know what side effects your medications may 
have and what to do if you notice them. If you notice any unexpected side effects, tell your doctor or 
pharmacist.

Further important information about medication…

• To take your medicine safely, never take it in places where your eyesight is poor. Always read 
the name of the medicine and check the expiry date.

• If you are having trouble unpacking your drug, please inform your pharmacist.
• Tell your pharmacist if you have a problem taking your medicine or using the medication delivery 

device.
• Never give your prescribed medicine to anyone else, because they are assigned to your health 

problem that is not necessarily the same as the other person’s therapy.
• Never take any medicine that you cannot identify or may not have the correct quality (cloudy 

solution, discolored tablets, etc.). Ask your pharmacist for help.
• Never wait until the last piece of medication has been used. Ask your doctor for an appointment 

on time.

Remember, to get the best results from your medicines, you need to use them correctly.

Feel free to ask your pharmacist.
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Annex 4: Patient questionnaire (the number next to each answer represents the point value of the given answer; this was not indicated in the 
patient questionnaire)

PHARMACY QUESTIONNAIRE FOR PATIENTS Date:           (day)             (month)                 2017.
The purpose of completing this questionnaire is to survey all pharmacy services that help patients achieve more effective and safer drug therapy.
Please circle your answer!
Sex Male Female
Age 18-25 26-40 41-65 65 -

Marital status Single Married/long-
term relationship Widowed Other

Education attainment Primary school Vocational school Baccalaureate University

Type of settlement Village Other city County town Capital

1
Did the pharmacist or pharmacy technician 
use complicated terms or expressions during 
the consultation?

Yes (1) No (4) I don’t know (0)

2
Did the pharmacist or pharmacy technician 
encourage you to ask questions during the 
consultation?

Yes (4) No (1) I don’t know (0)

3
Did your pharmacist or pharmacy technician 
emphasize the important information orally, 
with written help or graphics?

Yes (4) No (1) I don’t know (0)

4

How easy or difficult was it for you to 
understand the instructions given by your 
pharmacist or pharmacy technician on how 
to take/use the prescribed medication?

Very difficult 
(1) Rather difficult (2) Rather easy (3) Very easy (4) I don’t know (0)

5
How much do you feel you know all the 
important information about your 
medicines?

Not at all (1) I have a lack of 
knowledge (2)

I have medium 
knowledge (0)

I have sufficient 
knowledge (3)

I have all the 
knowledge I need (4)

6 How do you see your state of health? Very good (4) Good (3) Acceptable (0) Bad (2) Very bad (1)
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Annex 5: Employee questionnaire (the number above the answers denotes the score for that answer)

PHARMACY QUESTIONNAIRE FOR EMPLOYEES Date:               (day)                (month)                2017.

Type of settlement Village Other 
city County town Capital

The purpose of completing this questionnaire is to survey all pharmacy services that help patients achieve more effective and safer drug therapy.
1 2 3 4 5Please mark the most relevant answer with 

an X in the appropriate box, rate it from 1 
to 5. Not at all Not 

typical Moderately Typical Very 
typical

1 How typical are you to recognize patients 
with low levels of health literacy?

For example, you know which patient group has a 
lower level of health literacy.

2
How typical are you to know what 
communication techniques you can use to 
help the patient's health literacy?

For example, what questions to ask, what words, 
examples to use.

3
How typical are you of communicating with 
your patients in plain, everyday terms (e.g. 
not using technical terms)?

For example, instead of oral anticoagulant: "blood 
thinner"; instead of photosensitizing: "as long as you 
take the medicine, do not go to the sun" etc.

4 How typical are you of encouraging your 
patients to ask questions?

For example: "a lot of things have been discussed 
right now, is there anything we need to take over 
again?"

5 How typical are you to visually help your 
patient understand the information?

For example: circling or underlining the relevant 
information on the package (e.g. name of the active 
substance, the type of formulation, etc.), writing 
down the dosage on the box, or showing the use of a 
device.
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19 Abstract

20 Objectives

21 The research aimed to support the effectiveness and necessity of the communication training 
22 and methodology introduced in the postgraduate pharmacy training and community 
23 pharmacy practice in Hungary.

24 Design

25 Two cross-sectional questionnaire surveys before and after the introduction of a 
26 methodological recommendation.

27 Setting

28 69 Hungarian community pharmacies.

29 Participants

30 The study included 333 pharmacists and pharmacy technicians from community pharmacies, 
31 890 and 847 patients (over 18 who bought their prescribed medication) at the beginning and 
32 the end of the project, respectively.

33 Interventions

34 A three-day postgraduate health literacy-focused communication training followed by the 
35 “Train the trainer” teaching method at pharmacies, then the introduction of the learned 
36 methodology using uniform information materials and a communication checklist.
37
38 Primary and secondary outcome measures

39 Primary: total score of the staff and patient questionnaires and the change in score due to the 
40 intervention, total, and for each question. Secondary: the differences between sexes, age 
41 groups, marital statuses, educational attainments, and types of settlement.

42 Results

43 The mean score of the pre-intervention patient group was 64.07% which increased to 72.72% 
44 by the end of the project (p<0.001). For staff, the mean score of the initial questionnaires was 
45 74.47%, and that of the final questionnaires was 85.21% (p<0.001). According to both groups, 
46 professionals made the most progress in encouraging patients to ask questions.

47 Conclusions

48 It can be stated that the presented methodology can be used to develop the communication 
49 skills of a large number of professionals in a short time, using a small number of instructors, 
50 so it is worthwhile to introduce this methodology as part of compulsory postgraduate training. 

51 Strengths and limitation of this study

52  The project had almost nationwide coverage, including many professionals and 
53 patients.
54  The success of the intervention was confirmed by two different questionnaires 
55 (patients and staff)
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56  Lack of control groups (other professionals who did not receive education and did 
57 not apply the methodology, and their patients).
58  Selection bias: no randomization was used in the professional, pharmacy, and patient 
59 enrollment method.
60  The questionnaires used were self-developed, based on experience from previous 
61 projects.

62

63

64 Funding

65 This work was supported by the ÚNKP-19-3-I New National Excellence Program of the Ministry 
66 for Innovation and Technology.

67 Competing Interest

68 None declared.

69 Introduction

70 Pharmacy and pharmacy practices have evolved around the world in response to changes in 
71 the environment around the profession and the needs of patients. The emphasis on drug 
72 distribution and preparation is shifting towards patient-centered care and counseling, where 
73 pharmacists assess the necessity, efficiency, and safety of patients’ medications and ensure 
74 that patients understand their therapies and monitor changes in their condition.1-6 This is 
75 facilitated by several factors. In the current healthcare setting, community pharmacies are the 
76 most accessible healthcare providers for patients.7 It has been stated that patients are more 
77 willing to talk to their pharmacist than to doctors about their illness,8  which make the 
78 pharmacists the “the first port of call” of the health care system.7, 9, 10 These types of pharmacy 
79 services can have many benefits: they can improve the health of patients through drug 
80 therapy and patient adherence management,11 contribute to reducing morbidity, mortality 
81 and health costs.12

82 Patient-centered and consultative community pharmacy services such as medication review, 
83 adherence improvement, or health promotion require pharmacists to have strong 
84 communication skills,13 thus ensuring the optimal exchange of information and that patients 
85 are fully participating in their care.14-17

86 Pharmacists' communication has to adapt to different patients' needs to achieve patient-
87 centricity,18 with particular regard to the different levels of their health literacy. 
88 Health literacy “refers to those personal, cognitive, and social skills that determine the ability 
89 of individuals to obtain, understand, and use basic health information and all services aimed 
90 at promoting and maintaining a healthy lifestyle.”6, 19, 20 According to a survey, 47% of the 
91 patients have poor health literacy,21 this proportion is 52% in Hungary.22 On this basis, 
92 pharmacists must provide clear and easily understandable information on the correct use of 
93 medicines to prevent, protect, and improve patient health so that patients can make the most 
94 of it.23 In its 1997 report, the World Health Organization made it clear that the future 
95 pharmacists should be effective communicators, focusing on open information exchange and 
96 patient involvement in treatment decision-making.14, 16, 23, 24 Pharmacist counseling rates vary 
97 worldwide from 8% to 100%,25 moreover, according to a survey, 40-80% of the information 
98 provided by health professionals is immediately forgotten by patients, while nearly half of the 
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99 information are poorly remembered.26  Inadequate and inaccurate communication, self-
100 medication, and poor health literacy can easily lead to misunderstanding of medical 
101 recommendations and deviations from the prescribed treatment regimen.23 Also, it can have 
102 a negative effect on pharmacists, as poor communication can lead to a deterioration in their 
103 judgment and a loss of confidence in pharmacists' knowledge.6, 27 In contrast, a pharmacist 
104 who is capable of effective patient-centered communication can work to improve patient 
105 adherence and health outcomes,28 and can also increase patient satisfaction.4, 6, 29 However, 
106 to achieve all these goals, it is essential that both graduate and postgraduate training of 
107 pharmacists be adapted to changing needs. Various international pharmacist competence 
108 frameworks emphasize communication as the core competency of pharmacists.30-34 However, 
109 these requirements are not always met in practice.17, 18, 35, 36 Education and training can 
110 improve the communication skills of pharmacists,16, 37-39 which are needed by both pharmacy 
111 students and graduated pharmacists.40

112 In Hungary, two types of professional works exist in the community pharmacies: pharmacists 
113 and pharmacy technicians. Pharmacists receive a degree after five years at university, while 
114 the training of pharmacy assistants lasts for 2 years. Pharmacy technicians may perform 
115 everything only under the supervision of a pharmacist. They also play a significant role in 
116 communication with the patient and drug dispensing. Only a pharmacist can dispense the 
117 medicine in some special cases (e.g. interaction, side effect) regulated by law. 
118 The health care institutions that cover the country most evenly are the community pharmacies 
119 operating as part of the primary care. There are about 2,900 community pharmacies in 
120 Hungary, where more than 60 million pharmacist-patient meetings take place every year. The 
121 majority of patients visit pharmacies for two reasons: 1) to get a drug prescribed by a general 
122 practitioner or a specialist; 2) to seek advice on relieving their mild symptoms. During a 
123 consultation, pharmacists or pharmacy technicians dispense the prescribed drug or 
124 recommend an over-the-counter (OTC) medication for the patient's symptoms. In both cases, 
125 they have to properly describe the use of medicines, for which the use of appropriate 
126 communication techniques is essential. However, during their normal program of education, 
127 pharmacy technicians currently receive no, while pharmacists receive minimal communication 
128 training (a 3-hour lesson in the last year), so the effective and wide-ranging postgraduate 
129 training for professionals who have already graduated is crucial.
130 The research aimed to support the effectiveness and necessity of the communication training 
131 and methodology introduced in the postgraduate pharmacy training and community 
132 pharmacy practice in Hungary.
133 Methods

134 The research in general
135 The research was conducted between January 2017 and June 2017. The implementation was 
136 carried out under the guidance of the pharmacists participating in Semmelweis University 
137 postgraduate specialist training (3-year specialization training for graduated pharmacists), 
138 with the participation of pharmacists and pharmacy technicians they included (no financial 
139 compensation was granted) from their workplace (Hungarian community pharmacies 
140 accredited at Semmelweis University  (the largest of the four universities training pharmacists 
141 in Hungary, located in Budapest, offering both graduate and postgraduate training)). No 
142 randomization was used in the selection of pharmacists, pharmacy technicians, and 
143 community pharmacies included: 73 pharmacists took place in the postgraduate training, all 
144 the other participating professionals were the colleagues, while the pharmacies where the 
145 research took place were the workplaces of these pharmacists.
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146 The description of the project
147 The flowchart of the project is shown in Figure 1. At the beginning of the project, graduated 
148 pharmacists participating in the postgraduate specialist training took part in a three-day 
149 training course at Semmelweis University. They received training on health literacy, 
150 appropriate pharmacist-patient communication techniques, domestic conditions, factors 
151 behind poor health literacy, and its consequences, they also learned about the potential of 
152 pharmacies to improve health literacy. Project requirements, methodology, and 
153 questionnaires were described (see “Communication tools in the pharmacies”).
154 In the next step, pharmacists used a questionnaire to assess the opinions of technicians and 
155 pharmacists at their workplace about how well they think they communicate with patients in 
156 a manner appropriate to the level of patients’ health literacy (see “Staff questionnaire”). 
157 At the same time, patients over 18 who bought their prescribed medication were enrolled. 
158 After the consultation, patients were asked by a professional other than the dispensing 
159 technicians or pharmacists, and the patients could voluntarily decide whether or not to 
160 participate in the survey. Randomization was not used, the staff of the pharmacy had to 
161 involve about 15 patients in overall at the beginning and the end of the project. All patients 
162 surveyed were fully informed and then completed a questionnaire on the quality of the 
163 pharmacy staff’s communication (see “Patient questionnaire”). The language of the 
164 questionnaires was Hungarian, which is the only official language in Hungary. The Hungarian 
165 language of the questionnaire was written with the help of communication experts (MSD 
166 Pharma Hungary Ltd., Institute of Behavioural Sciences (Semmelweis University) to fit the 
167 comprehension skills of the Hungarian society. In the next step, the pharmacists participating 
168 in the postgraduate training course educated their colleagues (Train the trainer 
169 presentation41) on health literacy and appropriate communication techniques through a 30-
170 minute presentation prepared by professionals (Institute of Behavioural Sciences, 
171 Semmelweis University). All pharmacy colleagues who voluntarily participated in the research 
172 were required to attend the lecture. Pharmacy staff used the appropriate communication 
173 techniques (see “Communication tools in the pharmacies”) for 3 months with each patient 
174 entering the pharmacy, then the opinion of staff and patients (other than patients enrolled at 
175 the beginning of the project) were re-surveyed using the same questionnaires, investigating 
176 the development of the pharmacies’ communication.

177 Communication tools in the pharmacies
178 The participating pharmacies received a self-developed communication package, which 
179 included a “Communication checklist” (Annex 1), with eight basic communication tips for good 
180 consultation practice, and an “Ask your pharmacist!” poster (Annex 2), which was displayed in 
181 the participating pharmacies. Also, the participating pharmacies received written patient 
182 information leaflets, which were given to patients in the framework of the project (“Ask your 
183 pharmacist” – patient information leaflet-Annex 3). 

184 Patient questionnaire
185 The English transcription of the patient questionnaire is included in Annex 4. The 
186 questionnaires were completed on paper, either in interviews or individually, and were 
187 conducted each time by a professional other than the person conducting the consultation. 
188 The questionnaire and scoring system were self-developed by communication experts from 
189 MSD Pharma Hungary Ltd., Institute of Behavioural Sciences (Semmelweis University), and 
190 pharmacists, based on previous experience (Crystal Clear Pharmacy Program, Ireland42). 
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191 The questionnaires were completed anonymously and voluntarily. In addition to sex, age, 
192 marital status, and educational attainment, patients receive 6 questions, including 3 simple 
193 choice questions (Question 1-3; yes / no / don't know), and 3 scaling questions (Question 4-6; 
194 5-point scale). To find out what patients think about pharmacists' communications overall, the 
195 responses were converted into scores (see Annex 4). The scoring system was self-developed 
196 developed to measure the development of the participants’ communication skills in each 
197 targeted question and overall. The value of the points and the decisive nature of the 
198 examination questions determining the total score were decided based on professional 
199 considerations. In the case of simple choice questions (Questions 1-3), positive answers for 
200 health literacy were 4 points, negative answers 1, and neutral ("don't know") answers 0 points. 
201 In the case of questions 4-6, patients were able to choose from 5 options, of which the neutral 
202 and “don’t know” answers were 0 points, the other answers were 1-4 points, where 4 were 
203 the most positive answers. A total of 24 points were thus obtained. 

204 Staff questionnaire
205 The staff questionnaire is included in Annex 5. The questionnaires were completed on paper 
206 and were filled independently, anonymously. The professionals only had to indicate the type 
207 of settlement where the pharmacy was located, and then they had to answer 5 questions, 
208 each of them was rated 1-5 according to how typical the given statement was (1-not at all, 5- 
209 very characteristic). A total of 25 points were thus obtained. The scoring system used for 
210 evaluation (see Annex 5) was self-developed, thanks to the collaborations described above 
211 (Crystal Clear Pharmacy Programme42).

212 Ethics approval
213 The survey complied with Hungarian legal requirements (the pharmacy service was 
214 completely free and non-invasive).43-46 Verbal informed consent was obtained from all 
215 participants in the pharmacies (GDPR decree not yet enacted); no written consent was 
216 required according to the Act CLIV of 1997 on (non-invasive pharmacy service and 
217 questionnaire survey).43,47 Informed consent was taken from the community pharmacies. The 
218 study was conducted as a free service of licensed pharmacies, with the voluntary and fully 
219 informed participation of patients. The services were provided by graduated pharmacists with 
220 licensed pharmacy technicians. The processing of the data was carried out in accordance with 
221 the Hungarian legal requirements at that time.43 The collected data were forwarded to the 
222 authors without any personal data for processing the results. The personal and health records 
223 of the patients included in the study were kept anonymous.

224 Statistical analysis
225 After descriptive statistical analysis, data composition, staff and patient questionnaires were 
226 examined for each question, total scores, and degree of change in normal distribution by 
227 variance analysis and t-tests. The normality was checked by the Kolmogorov-Smirnov test. 
228 Subgroups of the two different populations were compared using the Chi-square test. The Chi-
229 square test and the Kruskal-Wallis test were used to compare participants' total scores for 
230 each gender, age group, educational attainment, marital status, and settlement type. 
231 Bonferroni and Scheffe tests were used to determine which group mean was significantly 
232 different from others. The significance level was set at 5%. Statistical calculations were 
233 performed using SPSS 20.0 (SPSS Inc., Chicago, IL, USA).

234 Patient and Public Involvement
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235 Patients or the public were not involved in the design, or conduct, or reporting, or 
236 dissemination plans of this research.

237 Results

238 Characteristics of surveyed pharmacies and patients
239 Postgraduate education was attended by 73 pharmacists from 69 pharmacies. A total of 333 
240 professionals participated in the whole project. The survey was close to national coverage, 14 
241 out of 20 counties in the country (including the capital city, Budapest) had a participating 
242 pharmacy. Of the staff working in pharmacies, most took part in the project in “other cities” 
243 (44.7%) and in the capital (43.5%), while a smaller proportion worked in pharmacies located 
244 in county towns (8.4%) or village (3.3%). Table 1 shows the patients enrolled: 890 and 847 
245 patients participated at the beginning and end of the project, respectively.

PRE-
INTERVENTION

POST-
INTERVENTION

The number of 
patients surveyed: 890 847

Sex: n=871 n=830
Male 42.3% 43.6%
Female 57.7% 56.4%

Age: n=887 n=839
18-25 years 12.0% 12.5%
26-40 years 25.8% 25.4%
41-65 years 37.4% 38.0%
65- years 24.8% 24.1%

Marital status: n=876 n=835
Other 2.4% 1.8%
Single 23.7% 22.8%
Widowed 19.5% 18.8%
Married/long-term 
relationship 54.4% 56.6%

Educational 
attainment: n=876 n=817

Primary school 7.0% 8.6%
Vocational school 24.0% 23.1%
Baccalaureate 34.3% 35.7%
University 34.7% 32.6%

Type of 
settlement: n=889 n=846

Villages 3.4% 3.6%
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Other cities 40.8% 40.5%
County towns 9.7% 10.4%
Capital city 46.1% 45.5%

246 Table 1: Characteristics of patients surveyed in the project (data numbers (n) other than "the 
247 number of patients surveyed" are due to occasional deficiencies in data collection; “Other” 
248 marital status: divorced, short-term relationship or the patient cannot define it)

249 Results of the patient questionnaire
250 The pre-intervention and post-intervention groups consisted of two different patient 
251 populations. Subgroups of these two different populations were compared using the Chi-
252 square test and they were statistically significantly equal (p>0.05; Sex: p=0.569; Age: p=0.962; 
253 Marital status: p=0.676; Educational attainment: p=0.555; Type of settlement: p=0.958). The 
254 mean score of the pre-intervention patient group was 15.38 (SD=4.89) points, which 
255 corresponds to 64.07%. At the end of the project, patients other than this patient population 
256 completed the questionnaire, their mean score was 17.45 (SD=4.07) points, which is 72.72% 
257 of the total score, showing a significant (p<0.001) improvement of 8.65% (+2.07 points) 
258 between the two questionnaires. The improvement in the score of each question during the 
259 project has been examined, and these results are included in Table 2 (maximum of 4 points 
260 per question). There was a significant improvement in all questions: the greatest was found in 
261 Question 2 (+17.58%). Questions 1 and 3 showed an improvement of 9.09% and 9.77% 
262 respectively, while the mean score of Questions 4-6 improved by 4-5% (Table 2).

Questions

Values of 
points 

available 
for the 

question

Mean pre-
intervention 
score (point)

n=889

Mean post-
intervention 
score (point)

n=846

Mean 
change 
(point)

Mean 
change 

(%)
p

1.

Did the pharmacist or pharmacy 
technician use complicated terms 
or expressions during the 
consultation?

2.94 3.31 +0.37 +9.09 <0.001

2.

Did the pharmacist or pharmacy 
technician encourage you to ask 
questions during the 
consultation?

2.35 3.05 +0.70 +17.58 <0.001

3.

Did your pharmacist or pharmacy 
technician emphasize the 
important information orally, 
with written help or graphics?

0/1/4 
point(s)

3.13 3.52 +0.39 +9.77 <0.001

4.

How easy or difficult was it for 
you to understand the 
instructions given by your 
pharmacist or pharmacy 
technician on how to take/use 
the prescribed medication?

3.06 3.29 +0.23 +5.75 <0.001

5.
How much do you feel you know 
all the important information 
about your medicines?

0-4 
point(s)

2.04 2.26 +0.22 +5.58 0.002
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6. How do you see your state of 
health? 1.86 2.02 +0.16 +4.16 0.027

TOTAL 24 points 15.38 17.45 +2.07 +8.65 <0.001

263 Table 2: Results of patient questionnaires (data numbers (n) other than "the number of 
264 patients surveyed" (see Table 1) are due to occasional deficiencies in data collection; p values 
265 were determined using variance analysis and t-tests)

266 The improvement of the total score of each subpopulation has been analyzed to identify the 
267 groups of patients more or less affected by the project (Table 3). The results showed that there 
268 was no significant difference between women and men (p>0.05). The total score of patients 
269 older than 40 years developed significantly more than those under 40 years (p<0.001). Also, 
270 the development of widows (p<0.02) and residents of county seats (p<0.02) was significantly 
271 higher. In contrast patients with university degrees improved less (p=0,02).

Sex
Mean 

change 
(point)

Mean 
change 

(%)
Male
n(pre)=368
n(post-intervention)=362

+2.02 +8.42

Female
n(pre-intervention)=502
n(post-intervention)=467

+2.10 +8.75

p>0.05

Age
Mean 

change 
(point)

Mean 
change 

(%)
Marital status

Mean 
change 
(point)

Mean 
change 

(%)
18-25 years
n(pre-intervention)=106
n(post-intervention)=105

+1.39 +5.79
Other
n(pre-intervention)=21
n(post-intervention)=15

+1.93 +8.04

26-40 years
n(pre-intervention)=228
n(post-intervention)=213

+1.26 +5.25

Single
n(pre-intervention)=208
n(post-
intervention)=190

+1.71 +7.13

41-65 years
n(pre-intervention)=332
n(post-intervention)=318

+2.43 +10.13

Married/long-term 
relationship
n(pre-intervention)=475
n(post-
intervention)=473

+1.86 +7.75

65- years
n(pre-intervention)=220
n(post-intervention)=202

+2.59 +10.79

Widowed
n(pre-intervention)=171
n(post-
intervention)=156

+2.84 +11.83

p<0.001 p<0.02

Educational attainment
Mean 

change 
(point)

Mean 
change 

(%)
Type of settlement

Mean 
change 
(point)

Mean 
change 

(%)
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Primary school
n(pre-intervention)=61
n(post-intervention)=69

+2.43 +10.13
Villages
n(pre-intervention)=30
n(post-intervention)=30

+0.97 +4.04

Vocational school n(pre-
intervention)=210
n(post-intervention)=189

+2.49 +10.38

Other cities
n(pre-intervention)=363
n(post-
intervention)=343

+2.50 +10.42

Baccalaureate
n(pre-intervention)=301
n(post-intervention)=292

+2.39 +9.96
County towns
n(pre-intervention)=86
n(post-intervention)=88

+3.33 +13.88

University
n(pre-intervention)=303
n(post-intervention)=266

+1.67 +6.96

Capital city
n(pre-intervention)=410
n(post-
intervention)=385

+1.67 +6.96

p=0.02 p<0.02
272 Table 3: Change in the score for each patient subpopulation
273 (Bold: Subpopulation with significantly higher improvement; n(pre-intervention): pre-
274 intervention questionnaire data number; n(post-intervention): post-intervention 
275 questionnaire data number; data numbers (n) other than "number of patients surveyed" (see 
276 Table 1) are due to occasional deficiencies in data collection; p values were determined using 
277 Chi-square test and the Kruskal-Wallis test)
278
279 Results of the staff questionnaire
280 The mean total score of the pre-intervention questionnaires was 18.61 points (SD=2.97; 
281 74.47%) out of 25, with an average of 3.72 points per question. The results of the repeated 
282 questionnaires at the end of the project were 21.30 points (SD=2.32; 85.21%), which is 2.69 
283 points (0.54 points per question), 10.74%, significant increase (p<0.001). Examining the 
284 individual questions, it can be stated that the mean score of all questions increased 
285 significantly by the end of the project (p<0.001), the greatest improvement was in the case of 
286 Question 4 and the least in the case of Question 1 (Table 4).

287

Questions

Mean pre-
intervention 
score (point)

n=889

Mean post-
intervention 
score (point)

n=846

Mean 
change 
(point)

Mean 
change 

(%)
p

1.
How typical are you to 
recognize patients with low 
levels of health literacy?

3.96 4.35 +0.39 +7.80 <0.001

2.

How typical are you to know 
what communication 
techniques you can use to 
help the patient's health 
literacy?

3.69 4.26 +0.57 +11.40 <0.001

3.

How typical are you of 
communicating with your 
patients in plain, everyday 
terms (e.g. not using 
technical terms)?

4.02 4.50 +0.48 +9.60 <0.001
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4.
How typical are you of 
encouraging your patients to 
ask questions?

3.29 4.04 +0.75 +15.00 <0.001

5.
How typical are you to 
visually help your patient 
understand the information?

3.65 4.16 +0.51 +10.20 <0.001

TOTAL 18.61 21.30 +2.69 +10.74 <0.001
288 Table 4: Staff questionnaire results per question and total 
289 (n(pre-intervention): pre-intervention questionnaire data number; n(post-intervention): post-
290 intervention questionnaire data number; data numbers (n) other than “the number of 
291 professionals surveyed” in the project are due to occasional deficiencies in data collection; p 
292 values were determined using variance analysis and t-tests)

293 In results of the statistical analysis show that the results of professionals working in the 
294 county towns or the capital improved significantly more (p<0.02; Table 5).

Type of settlement Mean change 
(point)

Mean change 
(%)

Villages
n(pre-intervention)=13
n(post-intervention)=14

+2.29 +9.16

Other cities
n(pre-intervention)=145
n(post-intervention)=148

+2.71 +10.84

County towns
n(pre-intervention)=30
n(post-intervention)=30

+3.23 +12.92

Capital
n(pre-intervention)=143
n(post-intervention)=135

+3.43 +13.72

p<0.02
295 Table 5: Results of staff questionnaires by settlement type
296 (Bold: Subpopulation with significantly higher improvement;  n(pre-intervention): pre-
297 intervention questionnaire data number; n(post-intervention): post-intervention 
298 questionnaire data number; data numbers (n) other than “the number of professionals 
299 surveyed” in the project are due to occasional deficiencies in data collection; p values were 
300 determined using Chi-square test and the Kruskal-Wallis test)

301 Discussion

302 Nowadays, in Hungary, neither pharmacy students nor pharmacy technician students receive 
303 adequate communication training. As a result, the communication skills of drug dispensing 
304 staff working in community pharmacies do not meet the current international requirements 
305 of the field. 
306 This phenomenon is also supported by the results of the pre-intervention questionnaires. The 
307 relatively high 74.47% mean pre-intervention score from staff questionnaires indicate that 
308 pharmacy staff does not consider their communication skills to be poor, which does not fully 
309 coincide with the results of the patient questionnaires. These results show that the 
310 communication of the staff was not that good at the beginning of the project (64.07%). There 
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311 were gaps in all questions, especially in Question 2 (“Did the pharmacist or pharmacy 
312 technician encourage you to ask questions during the consultation?”). 
313 This problem has already been recognized by the leadership of the Faculty of Pharmacy at 
314 Semmelweis University, which will lead to the introduction of extensive teaching in 
315 communication in the undergraduate training of pharmacists from the 2020/2021 academic 
316 year. However, the communication training of professionals currently working in community 
317 pharmacies is unresolved. 
318 There are several methods for teaching oral communication techniques between 
319 professionals and patients in the literature,16, 48-54 but due to the limited time and the lack of 
320 available teaching staff, a new methodology had to be introduced to effectively train a large 
321 number of professionals in a short time. With the postgraduate training methodology 
322 discussed in the article, the communication skills of 333 pharmacists and pharmacy 
323 technicians were developed in 6 months, with only 76 pharmacists participating in direct 
324 training, thanks to the presented “Train the trainer” methodology, which is an ideal solution 
325 for the communication training of a large number of professional with few available trained 
326 instructors.
327 The success of this method is supported by the opinion of more than 1700 patients surveyed. 
328 Examining the patient questionnaire, the results of the questions directly related to 
329 communication skills (Questions 1-4) show that the methodology introduced can make real 
330 progress in the professional application of communication techniques in a short time. By the 
331 end of the project, the staff has made the most progress in encouraging the patients to ask 
332 questions, in avoiding technical terms, and in adequately emphasizing information. The 
333 patients in the pre-intervention and post-intervention groups differed, so the development is 
334 clearly due to the methodology implemented. For Questions 5 and 6, the indirect effect of the 
335 communication techniques (on drug knowledge and sense of health) has been examined. 
336 Here, in addition to improving communication, the score is also affected by changes in the 
337 patients’ condition. As the patients completing the pre-intervention and post-intervention 
338 questionnaires differed, we could not detect the change of the latter factor with this 
339 methodology, which is why these changes were smaller. To make greater improvement on 
340 these issues longer-term and broader adoption is needed. The results show that pharmacy 
341 workers have to pay particular attention to the quality of communication with patients over 
342 40 (this includes most of the widows) and/or lower qualification.
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343 These results are consistent with the results of the staff questionnaire. As mentioned earlier, 
344 pharmacists and pharmacy technicians did not consider their communication skills to be poor. 
345 However, after the project, the professionals saw their abilities even better. Looking at the 
346 pre-intervention and post-intervention responses to each question it can be stated that 
347 initially, the pharmacy staff rarely encouraged the patients to ask questions (Question 4), but 
348 by the end of the project, the staff had been able to improve in this, the knowledge and 
349 application of communication techniques. This is one of the most essential steps for the 
350 patient to actively participate in his/her therapy, which is the basis for collaboration and 
351 proper patient adherence.  In contrast, training has barely improved the recognition of 
352 patients with poor health literacy. The higher development of colleagues working in the 
353 capital or county towns may be due to that professionals were trying to spend more time with 
354 patients than they did before the project, as pharmacies at these types of settlements 
355 generally meet many patients daily, which can make it challenging to provide all the important 
356 information due to the lack of time.
357 The results of the methodology introduced and examined by this study are unique in Hungary. 
358 The design and implementation of the project was not an easy task, as it had to adapt to the 
359 overload of pharmacists and pharmacy technicians. The aim was to make the methodology 
360 compatible with everyday work, due to which there are methodological limitations and 
361 shortcomings of the presented study (no randomization was used, self-developed 
362 questionnaires, lack of differentiation between pharmacists and pharmacy technicians), which 
363 will be eliminated in the future based on experience. The results and conclusions drawn in the 
364 present study provide a comprehensive picture of the necessary introduction of the 
365 development of pharmacist communication training in Hungary and the importance and 
366 usefulness of the wide-ranging introduction of the pharmacy communication methodology.
367
368 Conclusions

369 It can be stated that the presented methodology can be used to develop the communication 
370 skills of a large number of professionals in a short time, using a small number of instructors, 
371 so it is worthwhile to introduce this methodology as part of compulsory postgraduate training. 
372 However, it is even more important to introduce the teaching of communication skills in 
373 undergraduate pharmacy training to meet the challenges posed by international trends.
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385 Data are available upon reasonable request from the corresponding author.
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Annex 1: Communication checklist – text summary (English transcription) 

HEALTH LITERACY COMMUNICATION - CHECKLIST 
 

Use simple language. 

 Avoid technical terms, use their common synonyms. 
 If you still need to use a term, explain the meaning. 

Highlight the most important information. 

 Verbally: use emotional accentuation (e.g. "It's very important to know that ..."). 
 Writing: use underlining or colored text in the medication box or the patient leaflet. 

When describing the dosage of medications, give the total daily amount divided into 
periods of the day. 

 For example: "Take two pills daily: one in the morning and one in the evening.” 
Avoid the wording: "This medicine should be taken in 2x1 doses.” 

Give only the most necessary information verbally. 

 The capacity of short-term memory is limited, so you should not have more than four verbal 
messages in one conversation. 

Recommend a written leaflet or website. 

 Provide a leaflet with more information about the disease and the therapy.  
 Ask if the patient has internet access and if so, give them a list of professionally credible 

websites that can be recommended to them.   

Offer your help in the preparation of the medicine. 

 If the medicine (e.g. a suspension) is to be prepared by the patient him/herself, offer your 
help, and prepare it prepared in the pharmacy. 

Show the patient how to use the purchased equipment. 

 If the patient buys a device (e.g. blood pressure monitor, blood glucose meter, inhaler, etc.), 
offer to show their use. 

Encourage the patient to ask questions. 

 For example:  "If you have any questions about this medicine, I would be happy to answer 
them." 
Avoid the "Do you have a question?" wording, because the answer is usually denial. 
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Annex 2: „ Ask your pharmacist!” poster – text summary (English transcription) 

ASK YOUR PHARMACIST!  
  

To use your medication successfully, it is important that you know the answers to the 
following questions:  

  
 What is the name of the medicine and what does it do? 
 How often and how much should I take? 
 When, how, and under what circumstances should I take it? Do I have to take it with or 

without food? 
 Are there any foods or beverages (alcoholic beverages) to avoid while taking?  
 How do I feel if the drug works and how if not? 
 How long should I take? Can I quit earlier if I am better? 
 What are the most common side effects? What should I do if I experience side effects? 
 What should I do if I forget to take it once or more? 
 Can I take other medicines at the same time? 
 Is there an over-the-counter medicine that I cannot take with this medicine? 
 Can I drive a car? Can I sunbathe while taking medication? 
 Does the effect of my medicine change if I use it constantly? 
 What happens if I do not use the medicine?  
 How should I store my medicine? 

Always tell your doctor or pharmacist:  
 

 About prescription and over-the-counter medicines, you take.  
 Allergies, side effects associated with your medication. 
 If you are pregnant or breast-feeding. 

If you have any problems with your current medication (cannot take your medication properly). 
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Annex 3: „Ask your pharmacist!”- patient information leaflet – text summary (English 

transcription) 

Ask your pharmacist! 
 

In some cases, even the simplest medication can be more complicated than you think, since you need 
a lot of knowledge to use your medicines safely and effectively. For example, there are some drugs 
that you should take with food while others before or after a meal. Some of them may make us sleepy, 
while others may make us very lively. Drinking coffee, alcohol and certain foods or even smoking can 
affect the way medicines work. Some medications have certain side effects, which may be troublesome 
but not a problem, while in other cases it is important to inform health care professionals. 

We need medications in many cases.  Based on a medical recommendation, we buy a prescription or 
non-prescription product at a pharmacy. In order for drugs to achieve their desired effect, we need to 
be informed about them. The following detailed information applies to all prescription and over-the-
counter drugs. However, they do not replace the essential individual guides for each medicine. To 
know these, ask your pharmacist (who has the appropriate knowledge and electronic database) with 
confidence. 

What you need to know about medicines…  
 
Before you start to take your medicine, always tell your doctor or pharmacist about: 
 

 Your prescription and over-the-counter medicines.  
 Allergies and side effects associated with medications. 
 If you are pregnant or breast-feeding. 
 If you have any problems with your current medication (cannot take your medications 

properly) 
 
If you are not able to answer the following questions about your medications, ask your pharmacist 
for help, as this knowledge is needed in order for your therapy to work best. 
 

• What is the name of the medicine and what does it do? 
• How often and how much should I take? 
• When, how, and under what circumstances should I take it? Do I have to take it with or 

without food? 
• Are there any foods or beverages (alcoholic beverages) to avoid while taking?  
• How do I feel if the drug works and how if not? 
• How long should I take? Can I quit earlier if I am better? 
• What are the most common side effects? What should I do if I experience side effects? 
• What should I do if I forget to take it once or more? 
• Can I take other medicines at the same time? 
• Is there an over-the-counter medicine that I cannot take with this medicine? 
• Can I drive a car? Can I sunbathe while taking medication? 
• Does the effect of my medicine change if I use it constantly? 
• What happens if I do not use the medicine?  
• How should I store my medicine? 
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Always keep an up-to-date list of your prescription and over-the-counter medications, strengths, and 
doses. Indicate your drug allergies, if you have any. Always show this card to your doctor or pharmacist 
to help prevent potential interactions and medication with the same active ingredient.  
 
Always keep the following in mind when storing your medication: 
 

• Keep your medication in one place. 
• Keep your drugs out of the reach and sight of children. 
• Keep your medicine in its original packaging. Except for the daily dose boxes, do not put more 

than one medicine in one container. 
• Store your medication in a dry room at room temperature (15-25 ° C) unless otherwise stated. 

The kitchen or bathroom is not a good place because of the high humidity. 
• Keep your medication away from heat and direct sunlight. 
• Never leave your medication in the car. 
• If you need to keep your medicine in the refrigerator, always keep it away from food and keep 

liquids from freezing. 
• Keep an eye on the expiry date of your medicines.  Deliver the expired product to the pharmacy. 

 
What should you know about side effects? 
 
Some medicines can have unwanted effects, called side effects In case of side effects, consult a health 
care professional. Therefore, it is important for you to know what side effects your medications may 
have and what to do if you notice them. If you notice any unexpected side effects, tell your doctor or 
pharmacist. 

Further important information about medication… 
 

• To take your medicine safely, never take it in places where your eyesight is poor. Always read 
the name of the medicine and check the expiry date. 

• If you are having trouble unpacking your drug, please inform your pharmacist. 
• Tell your pharmacist if you have a problem taking your medicine or using the medication delivery 

device. 
• Never give your prescribed medicine to anyone else, because they are assigned to your health 

problem that is not necessarily the same as the other person’s therapy. 
• Never take any medicine that you cannot identify or may not have the correct quality (cloudy 

solution, discolored tablets, etc.). Ask your pharmacist for help. 
• Never wait until the last piece of medication has been used. Ask your doctor for an appointment 

on time. 
 
Remember, to get the best results from your medicines, you need to use them correctly. 
 
Feel free to ask your pharmacist. 
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Annex 4: Patient questionnaire (the number next to each answer represents the point value of the given answer; this was not indicated in the 
patient questionnaire) (English transcription) 

 PHARMACY QUESTIONNAIRE FOR PATIENTS Date:           (day)             (month)                 2017. 
The purpose of completing this questionnaire is to survey all pharmacy services that help patients achieve more effective and safer drug therapy. 
Please circle your answer! 
Sex Male Female    
Age 18-25 26-40 41-65 65 -  

Marital status Single Married/long-
term relationship Widowed Other  

Education attainment Primary school Vocational school Baccalaureate University  
 Type of settlement Village Other city County town Capital  

1 
Did the pharmacist or pharmacy technician 
use complicated terms or expressions during 
the consultation? 

Yes (1) No (4) I don’t know (0)   

2 
Did the pharmacist or pharmacy technician 
encourage you to ask questions during the 
consultation? 

Yes (4) No (1) I don’t know (0)   

3 
Did your pharmacist or pharmacy technician 
emphasize the important information orally, 
with written help or graphics? 

Yes (4) No (1) I don’t know (0)   

4 

How easy or difficult was it for you to 
understand the instructions given by your 
pharmacist or pharmacy technician on how 
to take/use the prescribed medication? 

Very difficult 
(1) Rather difficult (2) Rather easy (3) Very easy (4) I don’t know (0) 

5 
How much do you feel you know all the 
important information about your 
medicines? 

Not at all (1) I have a lack of 
knowledge (2) 

I have medium 
knowledge (0) 

I have sufficient 
knowledge (3) 

I have all the 
knowledge I need (4) 

6 How do you see your state of health? Very good (4) Good (3) Acceptable (0) Bad (2) Very bad (1) 
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Annex 5: Staff questionnaire (the number above the answers denotes the score for that answer) (English transcription) 

PHARMACY QUESTIONNAIRE FOR EMPLOYEES Date:               (day)                (month)                2017. 

Type of settlement Village Other 
city 

County town Capital  

The purpose of completing this questionnaire is to survey all pharmacy services that help patients achieve more effective and safer drug therapy. 

 
Please mark the most relevant answer with 
an X in the appropriate box, rate it from 1 
to 5. 

1 2 3 4 5  

Not at all  Not 
typical Moderately Typical Very 

typical 
 

1 How typical are you to recognize patients 
with low levels of health literacy? 

     
For example, you know which patient group has a 
lower level of health literacy. 

2 
How typical are you to know what 
communication techniques you can use to 
help the patient's health literacy? 

     
For example, what questions to ask, what words, 
examples to use. 

3 
How typical are you of communicating with 
your patients in plain, everyday terms (e.g. 
not using technical terms)? 

     
For example, instead of an oral anticoagulant: "blood 
thinner"; instead of photosensitizing: "as long as you 
take the medicine, do not go to the sun" etc. 

4 How typical are you of encouraging your 
patients to ask questions? 

     For example: "a lot of things have been discussed 
right now, is there anything we need to take over 
again?" 

5 How typical are you to visually help your 
patient understand the information? 

     For example: circling or underlining the relevant 
information on the package (e.g. name of the active 
substance, the type of formulation, etc.), writing 
down the dosage on the box, or showing the use of a 
device. 
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1

STROBE Statement - Establishment of a communication environment supporting low health literacy in the 

Hungarian community pharmacies – the introduction of a methodological recommendation – a before-after 

study

 

Item 
No Recommendation

Line 
No

(a) Indicate the study’s design with a commonly used term in the title or 
the abstract

24
Title and abstract 1

(b) Provide in the abstract an informative and balanced summary of what 
was done and what was found

19

Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation being 

reported
69

Objectives 3 State specific objectives, including any prespecified hypotheses 130

Methods
Study design 4 Present key elements of study design early in the paper 146
Setting 5 Describe the setting, locations, and relevant dates, including periods of 

recruitment, exposure, follow-up, and data collection
134

Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection 
of participants

157

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, 
and effect modifiers. Give diagnostic criteria, if applicable

146

Data sources/ 
measurement

8*  For each variable of interest, give sources of data and details of methods 
of assessment (measurement). Describe comparability of assessment 
methods if there is more than one group

184/204

Bias 9 Describe any efforts to address potential sources of bias 142
Study size 10 Explain how the study size was arrived at 161
Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If 

applicable, describe which groupings were chosen and why
225

(a) Describe all statistical methods, including those used to control for 
confounding

225

(b) Describe any methods used to examine subgroups and interactions 225
(c) Explain how missing data were addressed 225
(d) If applicable, describe analytical methods taking account of sampling 
strategy

-

Statistical methods 12

(e) Describe any sensitivity analyses 225

Results
(a) Report numbers of individuals at each stage of study—eg numbers 
potentially eligible, examined for eligibility, confirmed eligible, included 
in the study, completing follow-up, and analysed

234

(b) Give reasons for non-participation at each stage 155

Participants 13*

(c) Consider use of a flow diagram -
(a) Give characteristics of study participants (eg demographic, clinical, 
social) and information on exposures and potential confounders

239
Descriptive data 14*

(b) Indicate number of participants with missing data for each variable of 239
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2

interest
Outcome data 15* Report numbers of outcome events or summary measures 250/280

(a) Give unadjusted estimates and, if applicable, confounder-adjusted 
estimates and their precision (eg, 95% confidence interval). Make clear 
which confounders were adjusted for and why they were included

239

(b) Report category boundaries when continuous variables were 
categorized

247

Main results 16

(c) If relevant, consider translating estimates of relative risk into absolute 
risk for a meaningful time period

-

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, 
and sensitivity analyses

274/298

Discussion
Key results 18 Summarise key results with reference to study objectives 304
Limitations 19 Discuss limitations of the study, taking into account sources of potential 

bias or imprecision. Discuss both direction and magnitude of any potential 
bias

361

Interpretation 20 Give a cautious overall interpretation of results considering objectives, 
limitations, multiplicity of analyses, results from similar studies, and other 
relevant evidence

371

Generalisability 21 Discuss the generalisability (external validity) of the study results 371

Other information
Funding 22 Give the source of funding and the role of the funders for the present 

study and, if applicable, for the original study on which the present article 
is based

64

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and 
published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely 
available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 
http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is 
available at www.strobe-statement.org.
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