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Abstract

Background

Most of general practitioners (GPs) use advertising in their waiting rooms for patient’s edu-
cation purposes. Patients vaccinated against seasonal influenza have been gradually less-
ening. The objective of this trial was to assess the effect of an advertising campaign for
influenza vaccination using posters and pamphlets in GPs’ waiting rooms.

Methods and findings

Registry based 2/1 cluster randomized controlled trial, a cluster gathering the enlisted
patients of 75 GPs aged over 16 years. The trial, run during the 2014-2015 influenza vac-
cination campaign, compared patient’s awareness from being in 50 GPs’ standard waiting
rooms (control group) versus that of waiting in 25 rooms from GPs who had received and
exposed pamphlets and one poster on influenza vaccine (intervention group), in addition
to standard mandatory information. The main outcome was the number of vaccination
units delivered in pharmacies. Data were extracted from the SIAM-ERASME claim data-
base of the Health Insurance Fund of Lille-Douai (France). The association between the
intervention (yes/no) and the main outcome was assessed through a generalized estimat-
ing equation. Seventy-five GPs enrolled 10,597 patients over 65 years or suffering from
long lasting diseases (intervention/control as of 3781/6816 patients) from October 15,
2014 to February 28, 2015. No difference was found regarding the number of influenza
vaccination units delivered (Relative Risk (RR) = 1.01; 95% Confidence interval: 0.97 to
1.05; p = 0.561).
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Conclusion

Effects of the monothematic campaign promoting vaccination against influenza using a
poster and pamphlets exposed in GPs’ waiting rooms could not be demonstrated.

Introduction

The French National Health Insurance conducts a seasonal influenza immunization campaign
every year but the influenza vaccination rate has been decreasing in people over 65 years of age
(from 63.3% in 2009 to 54.0% in 2011), in people under 65 suffering from diverse target dis-
eases (from 40.3% to 33.1%) and in people over 65 with target disease (from 72.3% to 60.7%)
in France as well as in many other countries, since 2009 [1]. It has never reached the national
and European objective of 75% [2,3]. For this reason, public advertising has been intensified
(TV, newspapers and magazines) and the involvement of health professionals was stimulated,
particularly by means of encounters with Health Insurance delegates, and posters and pam-
phlets to be exposed in GPs’ waiting rooms.

GPs’ waiting rooms are reconsidered as educational sites in the field of prevention and health
education, notably through posters and pamphlets [4-7]. These media are emphasized by their
eased use and their evoking of patients’ interest. The increasing number of educational material
is correlated to a larger patients’ satisfaction [8-10]. Linking a poster with pamphlets seems to
improve patients’ knowledge scores and likely influence their health behaviour. The literature
indicates no clear strategy in health promotion using audio-visual material in general practi-
tioners’ waiting rooms and the effect on patient health behaviour appears to be small [6] or con-
troversial [11,12]. If any, more than 10,000 subjects are necessary to demonstrate any effect.

This randomized clinical trial was performed to evaluate the effect of an advertising cam-
paign using posters and pamphlets in GPs’ waiting rooms on the number of influenza vaccina-
tion units delivered in community pharmacies.

Materials and methods
Study design

The trial was conducted in the area of the Lille-Douai Health Insurance district (Northern
France) during the institutional seasonal influenza vaccination campaign of 2014-2015.

It was a single blinded 2/1 registry-based cluster randomized controlled trial design. A com-
puterized random draw was used to allocate GPs in each group. In the intervention group, 25
GPs received and were supposed to expose in their waiting rooms 135 pamphlets and one
poster (added to the usual mandatory information) withdrawing all the other posters. In the
control group, waiting rooms were kept in their usual state. Fifty GPs in the control group
were not aware of the intervention but knew that the seasonal influenza vaccination uptake of
their patients would be measured. The outcome was the number of seasonal influenza vaccina-
tion units released in community pharmacies. Baseline was defined as the 2013-2014 seasonal
influenza vaccination campaign. Data were extracted between October 15, 2014 and February
28,2015 from the SIAM-ERASME claim database of the Lille-Douai district Health Insurance
Fund on patient level. The study was lengthened by one month (February 2015) following the
extension of the vaccination campaign duration by health authorities. The protocol had there-
fore been amended.

The prescription of the seasonal influenza vaccine units was delivered by an individual GP
depending on the skills, training and motivation of the latter. This may lead to a potential
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clustering of the outcome for patients treated by the same GP. To provide valid results, consid-
ering the cluster allocation by GP of patients, a correction has to be introduced in computing
the number of GPs needed for the trial, called intra-cluster correlation coefficient (ICC).
According to Austin PC, the largest mean difference in power for the analysis of a cluster ran-
domized trial with binary outcomes was used, with an ICC of 0.02, for o = 5% and 3 = 20%.
[13] With a predicted rate of influenza vaccination delivery of 0.65 in the intervention group
and 0.60 in the control group, and a target size by GP of 400 patients, 75 GPs had to be enrolled
(50 in the control group and 25 in the intervention group).[1]

Target population

The GPs participating in the study had previously been contacted by telephone and had given
their written consent. GPs without waiting room, or sharing one single waiting room with sev-
eral other GPs, or participating in another ongoing study, were not eligible to participate in
this study. Language barriers in patients were not considered.

The study population existed of patients over the age of 16, who were registered by the
Health Insurance on the participating GPs’ patients lists. The target population were patients
over the age of 65 or having a chronic disease requiring seasonal influenza immunization (like
COPD or diabetes). Patients were informed about the anonymous use of their data and could
refuse to participate at any time.

Statistical analysis

A univariate analysis was performed first, to present the baseline characteristics of patients
after randomization, respectively in the intervention and control groups. Quantitative vari-
ables were expressed as mean with a 95% Confidence Interval (95% CI) of the mean. Categori-
cal variables were expressed as percentages and 95% CI of the percentage. The clustering
variable GP was taken into account through the svydesign function of the package survey [14].

To assess the association between the vaccination status (dependent variable) and the group
intervention/control, because of the hierarchical structure of the data and the high incidence
rate of the main outcome, we used a generalized estimating equation (GEE) Poisson regression
clustering by GP [15]; an exchangeable working correlation matrix was used. Although the
trial is randomized and therefore the confounding factors are already balanced between the
yes/no intervention groups, in order to ensure that the "previous influenza vaccination" factor
was fully controlled, the variable “Previous influenza vaccination” was used as an adjustment
variable in the model.

The analysis was carried out using R software (version 3.3.1) and the package Geepack [16].

Ethics, regulation and redaction

The study protocol passed the Ethics Committee of the Lille University Hospital (CPP Nord
Ouest IV, advice #: HP 14/51) and the National Electronic Data and Liberty Commission
(CNIL, advice 1783641 v 0). It is registered on ClinicalTrials.gov (registration #:
NCT03239795).

The CONSORT statement has been used to complete this article.

Results

Seventy-five GPs were enrolled between July 2014 and September 2015. Twenty-five were allo-
cated to the intervention group and 50 to the control group (S1 Fig). Data were collected from
10,597 patients, 7,952 over the age of 65 and 5,308 with a chronic disease (2,632 belonging to
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Table 1. Baseline characteristics (October 2013-February 2014) by study condition.

Characteristics Category
Gender Male
Age

Age> 65 years
Chronic disease

Influenza vaccination 2013-2014

Legend: n = numbers, 95% IC = 95% confidence interval, y = years

https://doi.org/10.1371/journal.pone.0192155.t001

Control group
(n = 6,816)
% [95% CI]
41.8 [40.2-43.5]
69.0 [68.0-70.0]
74.8 [71.8-77.5]
50.0 [47.2-52.8]
46.4 [44.0-48.9]

Intervention group

(n=3,781)

% [95% CI]
42.5[39.9-45.1]
69.4 [67.8-81.2]
74.9 [70.2-79.1]
49,6 [45.3-54.0]
456 [41.1-50.2]

both categories). All patients were included for analysis, 3,781 in the intervention group and

6,816 in the control group.

Patients were comparable in both groups at baseline, thus during the 2013-2014 vaccina-

tion campaign (Table 1). Most patients were female (57.8), 89.1% of the patients had seen their
GP and 46.2% had been vaccinated against influenza.

During the study period, groups remained comparable (Table 2), the median consultation
rate per patient with his GP was 3.1. At least one medical consultation was performed for
84.6% of the patients (exposed to the intervention).

No difference was found regarding the number of influenza vaccination units delivered
(Relative Risk = 1.01; 95%CI = [0.97 to 1.05]; p = 0.561). A vaccination performed on the pre-
vious year increased revaccination probability (RR = 5.63; 95%CI: [5.21 to 6.10] p<0.001)
(Table 3).

Discussion

An effect of the monothematic campaign promoting vaccination against influenza using a
poster and pamphlets exposed in GPs’ waiting rooms could not be demonstrated basing on the
number of influenza vaccination units delivered in pharmacies.

Other studies evaluating audio-visual material in waiting rooms could not demonstrate any
effect of posters and pamphlets [17-20]. A study conducted in Quebec did not demonstrate
the effect of posters in waiting rooms on the number of vaccinated patients [19]. Lagorce

Table 2. Study characteristics (October 2014-February 2015) by study condition.

Characteristics

Influenza vaccine delivery

Consultation rate (n)

At least one consultation

Category Control group Intervention group
(n=6,816) (n=3,781)
% [95% CI] % [95% CI]
2014-2015 49.0 [46.6-51.4] 48.9 [44.3-53.5]

October 2014 34.1 [32.2-35.9] 33.6 [30.3-37.1]
November 2014 12.1 [11.0-13.3] 12.6 [10.8-14.8]
December 2014 2.2[1.9-2.5] 2.0 [1.5-2.7]

January 2015 0.4 [0.3-0.7] 0.3 [0.2-0.6]
February 2015 0.0 [0.0-0.1] 0.1 [0.0-0.2]

During study 3.05 [2.78-3.33] 3.37 [2.97-3.77]

During study 83.8 [76.6-89.0] 86.0 [75.1-92.6]

All 2014 88.9 [83.8-92.6] 89.4 [76.8-95.5]

Legend: n = numbers, 95% IC = 95% confidence interval, y = years

https://doi.org/10.1371/journal.pone.0192155.t1002
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Table 3. Factors associated with increased vaccinations. October 2014—February 2015.

Characteristic Relative Risk 95% CI p
Randomization 1.01 0.97-1.05 0.561
Previous flu vaccination 5.63 5.21-6.10 < 0,001

Legend: 95% IC = 95% confidence interval

https://doi.org/10.1371/journal.pone.0192155.t1003

found no effect of a poster and a pamphlet on the incitement to consult a doctor for women
with bladder disorder [18]. A study performed in 1998 showed an increase of the knowledge
score regarding vaccination against poliomyelitis in patients who had been exposed to a video.
Reading a pamphlet did not increase the knowledge of those who had been exposed to the
video [20]. No effect of posters in waiting rooms was proven on the decrease of antibiotic use
in general practice [17].

Most of the previous studies that demonstrated an effect of audio-visual material (all type)
in waiting rooms of GPs were of limited quality with a major risk of bias.[21] Only one Grade
B randomized clinical trial published by Warner demonstrated a significant effect of video on
incident sexually transmitted infection (STI) among patients visiting a STI-screening private
hospital [9].

All themes used in audio-visual material do not have the same efficiency. It seems that
patients remember the messages they feel concerned with.[22] The theme of vaccination is pre-
dominant in GPs’ waiting rooms.[23] Studies assessing this theme are controversial.[19,20,24]

Literature confirms that the intervention of the GP remains the main factor to improve
immunization rates.[25] Patients are more receptive to messages submitted in waiting rooms
if their doctor is motivated and proactive during the encounter.[11,26] His action increases
the message of institutional public health organizations.[27] He can influence beliefs about
vaccines, increase patient self-efficacy and facilitate the transition from intention to behaviour.
The effect of posters and pamphlets on the vaccination intention, as written institutional
media, is more normative.[28]

Limits

The perspective of the influenza vaccination campaign was considered from a primary care
point of view as opposed to the public health perspective previously accomplished by the
French Health Insurance. The robust design of this study included a sufficient number of
patients therefore the lack of demonstrated effect is unlikely correlated to an insufficient
power of the trial: if an effect exists, it is insufficient to be considered as clinically relevant, i.e.
able to enhance substantially the seasonal influenza vaccination uptake. Through randomiza-
tion groups were comparable from baseline to the end of the study. The generalized mixed lin-
ear statistical model with maximized likelihood adjustment gave a precise evaluation of the
effect on the main outcomes.

A possible bias could involve the share of patients vaccinated directly by a nurse without
being exposed to the GP intervention as some patients may have received the invitation to be
vaccinated directly from the Health Insurance. Nonetheless, the present study has been ran-
domized and the groups are being comparable leading to conclude that this lack of exposure to
the intervention was comparable in both groups, without other influence on the result than
limiting the impact of the intervention. Some GPs of the intervention group refused partially
or totally to redesign their waiting rooms when the intervention was positioned. This barrier
signs that the trial was performed in real live conditions. The intention to treat analysis of the
outcomes considers this limit and no per-protocol analysis has been conducted. Another
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limitation is that vaccines provided by pharmacies have been considered as full vaccinations.
The research group stated in the study protocol that the number of vaccines provided by phar-
macies that were not injected to patients was negligible: this hypothesis is the usual one used
by health authorities to investigate the vaccination coverage rate but has not been investigated.
[1] However, the number of delivered and not injected vaccines is probably comparable in
both arms of the trial. As patients under the age of 16 were not enlisted with a GP by the health
insurance before 2017, no data were collected in patients under the age of 16 with a chronic
disease (like asthma). Encounters with a different GP than the one by whom patients were
enlisted was not taken into account.

The influenza immunization rate increased in both arms of the study compared to the prior
year. Contemporarily, at regional and national level, the number of vaccinated people
decreased. The Hawthorne effect, i.e. the trend of people to change their behaviour when they
know that they are under observation, might have masked the effect of posters and pamphlets.
[29] The study group carries out a new study to compare the control group in this study with a
new control group enrolled a posteriori and measure the Hawthorne effect (Zelen Design

(30D).

Conclusion

The findings of the present trial do not support the efficacy of an educational prevention strat-
egy based on posters and pamphlets in GP waiting rooms with regard to health behaviour
change. Nonetheless, an important Hawthorne effect in this trial is suspected, and the next
step of the study group will try to measure it.

Supporting information

S1 Consort Checklist.
(DOC)

S1 Fig. Figure: Trial profile / CONSORT flow chart.
(TIF)

S1 Dataset.
(XLSX)

S1 Advice from Ethic Committee.
(PDF)

Acknowledgments

We thank the 75 general practitioners of the Lille-Douai district of the National Health Insur-
ance for their kind participation to this study.

We also thank the Health insurance fund of Lille-Douai for their active collaboration, pro-
viding posters and pamphlets and the requested database free of charge.

We thank Dr Laura Ravasi who provided medical writing services.

Author Contributions
Conceptualization: Christophe Berkhout, Grégoire Ficheur.
Data curation: Amy Willefert-Bouche, Suzanna Zgorska-Maynard-Moussa.

Formal analysis: Jonathan Favre, Grégoire Ficheur.

PLOS ONE | https://doi.org/10.1371/journal.pone.0192155 February 9, 2018 6/8


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0192155.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0192155.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0192155.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0192155.s004
https://doi.org/10.1371/journal.pone.0192155

@° PLOS | ONE

GP waiting room advertising for influenza vaccination

Investigation: Amy Willefert-Bouche, Suzanna Zgorska-Maynard-Moussa, Jonathan Favre.
Methodology: Christophe Berkhout, Emmanuel Chazard, Jonathan Favre, Grégoire Ficheur.
Project administration: Christophe Berkhout.

Software: Grégoire Ficheur.

Supervision: Christophe Berkhout, Emmanuel Chazard, Paul Van Royen.

Validation: Emmanuel Chazard, Lieve Peremans, Paul Van Royen.

Visualization: Lieve Peremans.

Writing - original draft: Christophe Berkhout, Amy Willefert-Bouche.

Writing - review & editing: Christophe Berkhout, Lieve Peremans, Grégoire Ficheur, Paul
Van Royen.

References

1. Tuppin P, Choukroun S, Samson S, Weill A, Ricordeau P, Allemand H. [Vaccination against seasonal
influenza in France in 2010 and 2011: decrease of coverage rates and associated factors]. Presse Med-
icale Paris Fr 1983. 2012; 41: €568-576. https://doi.org/10.1016/j.Ipm.2012.05.017 PMID: 22795870

2. DubéE, Gagnon D, Kiely M, Defay F, Guay M, Boulianne N, et al. Seasonal influenza vaccination
uptake in Quebec, Canada, 2 years after the influenza A(H1N1) pandemic. Am J Infect Control. 2014;
42: e55-59. https://doi.org/10.1016/j.ajic.2014.01.006 PMID: 24773805

3. Bohmer MM, Walter D, Falkenhorst G, Miters S, Krause G, Wichmann O. Barriers to pandemic influ-
enza vaccination and uptake of seasonal influenza vaccine in the post-pandemic season in Germany.
BMC Public Health. 2012; 12: 938. https://doi.org/10.1186/1471-2458-12-938 PMID: 23113995

4. Wicke DM, Lorge RE, Coppin RJ, Jones KP. The effectiveness of waiting room notice-boards as a vehi-
cle for health education. Fam Pract. 1994; 11: 292—295. PMID: 7843520

5. Ward K, Hawthorne K. Do patients read health promotion posters in the waiting room? A study in one
general practice. Br J Gen Pract J R Coll Gen Pract. 1994; 44: 583-585.

6. Gonzales R, Sauaia A, Corbett KK, Maselli JH, Erbacher K, Leeman-Castillo BA, et al. Antibiotic treat-
ment of acute respiratory tract infections in the elderly: effect of a multidimensional educational interven-
tion. J Am Geriatr Soc. 2004; 52: 39-45. PMID: 14687313

7. Beckwith N, Jean-Baptiste M-L, Katz A. Waiting Room Education in a Community Health System: Pro-
vider Perceptions and Suggestions. J Community Health. 2016; 41: 1196—12083. https://doi.org/10.
1007/s10900-016-0201-y PMID: 27103552

8. Prochaska JJ, Zabinski MF, Calfas KJ, Sallis JF, Patrick K. PACE+: interactive communication technol-
ogy for behavior change in clinical settings. Am J Prev Med. 2000; 19: 127—131. PMID: 10913904

9. WarmnerL, Klausner JD, Rietmeijer CA, Malotte CK, O’Donnell L, Margolis AD, et al. Effect of a brief
video intervention on incident infection among patients attending sexually transmitted disease clinics.
PLoS Med. 2008; 5: e135. https://doi.org/10.1371/journal.pmed.0050135 PMID: 18578564

10. Shiroyama C, Begg A, Griffiths J, McKie L. Getting the message across: the development and evalua-
tion of a health education video in general practice. Health Bull (Edinb). 1997; 55: 58—-61.

11.  Gignon M, Idris H, Manaouil C, Ganry O. The waiting room: vector for health education? The general
practitioner’s point of view. BMC Res Notes. 2012; 5: 511. https://doi.org/10.1186/1756-0500-5-511
PMID: 22988947

12. El-Haddad N, Spooner C, Farugi N, Denney-Wilson E, Harris M. Readability and content analysis of life-
style education resources for weight management in Australian general practice. BMC Obes. 2016; 3:
16. https://doi.org/10.1186/s40608-016-0097-1 PMID: 26966546

13. Austin PC. A comparison of the statistical power of different methods for the analysis of cluster randomi-
zation trials with binary outcomes. Stat Med. 2007; 26: 3550-3565. https://doi.org/10.1002/sim.2813
PMID: 17238238

14. Lumley T. survey: Analysis of Complex Survey Samples [Internet]. 2016. Available: https://cran.r-
project.org/web/packages/survey/index.html

15. Barros AJ, Hirakata VN. Alternatives for logistic regression in cross-sectional studies: an empirical com-
parison of models that directly estimate the prevalence ratio. BMC Med Res Methodol. 2003; 3: 21.
https://doi.org/10.1186/1471-2288-3-21 PMID: 14567763

PLOS ONE | https://doi.org/10.1371/journal.pone.0192155 February 9, 2018 7/8


https://doi.org/10.1016/j.lpm.2012.05.017
http://www.ncbi.nlm.nih.gov/pubmed/22795870
https://doi.org/10.1016/j.ajic.2014.01.006
http://www.ncbi.nlm.nih.gov/pubmed/24773805
https://doi.org/10.1186/1471-2458-12-938
http://www.ncbi.nlm.nih.gov/pubmed/23113995
http://www.ncbi.nlm.nih.gov/pubmed/7843520
http://www.ncbi.nlm.nih.gov/pubmed/14687313
https://doi.org/10.1007/s10900-016-0201-y
https://doi.org/10.1007/s10900-016-0201-y
http://www.ncbi.nlm.nih.gov/pubmed/27103552
http://www.ncbi.nlm.nih.gov/pubmed/10913904
https://doi.org/10.1371/journal.pmed.0050135
http://www.ncbi.nlm.nih.gov/pubmed/18578564
https://doi.org/10.1186/1756-0500-5-511
http://www.ncbi.nlm.nih.gov/pubmed/22988947
https://doi.org/10.1186/s40608-016-0097-1
http://www.ncbi.nlm.nih.gov/pubmed/26966546
https://doi.org/10.1002/sim.2813
http://www.ncbi.nlm.nih.gov/pubmed/17238238
https://cran.r-project.org/web/packages/survey/index.html
https://cran.r-project.org/web/packages/survey/index.html
https://doi.org/10.1186/1471-2288-3-21
http://www.ncbi.nlm.nih.gov/pubmed/14567763
https://doi.org/10.1371/journal.pone.0192155

@° PLOS | ONE

GP waiting room advertising for influenza vaccination

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

Hgjsgaard S, Halekoh U, Yan J. geepack: Generalized Estimating Equation Package [Internet]. 2016.
Available: https://cran.r-project.org/web/packages/geepack/index.html

Ashe D, Patrick PA, Stempel MM, Shi Q, Brand DA. Educational posters to reduce antibiotic use. J
Pediatr Health Care Off Publ Natl Assoc Pediatr Nurse Assoc Pract. 2006; 20: 192—-197. https://doi.org/
10.1016/j.pedhc.2005.12.017 PMID: 16675380

Lagorce S. [Favouring consultation claims about urinary incontinence in women aged from 18 to 80
years by a visual information in waiting-rooms: feasibility study amongst general practitioners and
patients in the Bergerac district]. Academic redaction, Université de Bordeaux Il. 2013.

Labrecque M, Rhéault C, Bergeron M, Bergeron S, Paquet F. [Tetanus vaccination. Evaluation of a pro-
gram of health promotion in a family medicine unit]. Can Fam Physician Med Fam Can. 1995; 41: 70—
75.

Dunn RA, Shenouda PE, Martin DR, Schultz AJ. Videotape increases parent knowledge about poliovi-
rus vaccines and choices of polio vaccination schedules. Pediatrics. 1998; 102: e26. PMID: 9685472

Zgorska-Maynard S. [Effects of audio-visual aids on health promotion in family medicine and in primary
health care settings’ waiting rooms. A systematic review] Academic redaction, Lille. 2016. (article under
submission: Berkhout C, Zgorska-Maynard S, Willefert-Bouche A, Favre J, Peremans L, Van Royen P.
Audio-Visual Aids in Primary Health Care Settings’ Waiting-Rooms. A systematic review. Eur J Gen
Pract.)

Assathiany R, Kemeny J, Sznajder M, Hummel M, Van Egroo LD, Chevallier B, et al. [The pediatrician’s
waiting room: a place for health education?]. Arch Pédiatrie Organe Off Sociéte Fr Pédiatrie. 2005; 12:
10-15. https://doi.org/10.1016/j.arcped.2004.07.026 PMID: 15653048

General practitioners’ use of health education material. Results from a nationwide survey in Denmark in
1991. The Danish Health Education Study Group. Fam Pract. 1994; 11: 35-38.

Eubelen C, Brendel F, Belche J-L, Freyens A, Vanbelle S, Giet D. Effect of an audiovisual message for
tetanus booster vaccination broadcast in the waiting room. BMC Fam Pract. 2011; 12: 104. https://doi.
org/10.1186/1471-2296-12-104 PMID: 21955570

Carlin E, Carlson R, Nordin J. Using continuous quality improvement tools to improve pediatric immuni-
zation rates. Jt Comm J Qual Improv. 1996; 22: 277-288. PMID: 8829706

Rolland M-A, Gignon M. [Immunization educational game in general practice waiting rooms. A compar-
ative study]. Sante Publique Vandoeuvre—Nancy Fr. 2015; 27: 159-165.

Elley CR, Kerse N, Arroll B, Robinson E. Effectiveness of counselling patients on physical activity in
general practice: cluster randomised controlled trial. BMJ. 2003; 326: 793. https://doi.org/10.1136/bm].
326.7393.793 PMID: 12689976

Ajzen |. The theory of planned behavior. Organ Behav Hum Decis Process. 1991; 50: 179-211. hitps://
doi.org/10.1016/0749-5978(91)90020-T

Levitt SD, List JA. Was There Really a Hawthorne Effect at the Hawthorne Plant? An Analysis of the
Original lllumination Experiments. Am Econ J Appl Econ. 2011; 3: 224—-238. https://doi.org/10.1257/
app.3.1.224

Zelen M. A new design for randomized clinical trials. N Engl J Med. 1979; 300: 1242—1245. https://doi.
org/10.1056/NEJM197905313002203 PMID: 431682

PLOS ONE | https://doi.org/10.1371/journal.pone.0192155 February 9, 2018 8/8


https://cran.r-project.org/web/packages/geepack/index.html
https://doi.org/10.1016/j.pedhc.2005.12.017
https://doi.org/10.1016/j.pedhc.2005.12.017
http://www.ncbi.nlm.nih.gov/pubmed/16675380
http://www.ncbi.nlm.nih.gov/pubmed/9685472
https://doi.org/10.1016/j.arcped.2004.07.026
http://www.ncbi.nlm.nih.gov/pubmed/15653048
https://doi.org/10.1186/1471-2296-12-104
https://doi.org/10.1186/1471-2296-12-104
http://www.ncbi.nlm.nih.gov/pubmed/21955570
http://www.ncbi.nlm.nih.gov/pubmed/8829706
https://doi.org/10.1136/bmj.326.7393.793
https://doi.org/10.1136/bmj.326.7393.793
http://www.ncbi.nlm.nih.gov/pubmed/12689976
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1257/app.3.1.224
https://doi.org/10.1257/app.3.1.224
https://doi.org/10.1056/NEJM197905313002203
https://doi.org/10.1056/NEJM197905313002203
http://www.ncbi.nlm.nih.gov/pubmed/431682
https://doi.org/10.1371/journal.pone.0192155

