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A B S T R A C T

Background: During the coronavirus disease 2019 (COVID-19) pandemic, adherence to sug-

gested precautionary measures has been emphasized as important in preventing and cur-

tailing its spread. However, strict adherence to precautionary measures can be demanding.

Methods: This cluster randomised controlled trial done among 1517 undergraduate dental

students tested the effectiveness of ‘dissonance induction’ (DI) and ‘assessment reactivity’

(AR) in improving adherence to World Health Organization (WHO) measures as compared

to a control group. At baseline, participants in the DI group were tested for their knowledge

of precautionary measures, immediately followed by assessment of their adherence to

them. This methodology was adapted to systematically reveal the poor adherence of the

participants in their self-held cognitions, should there be any. The magnitude of disso-

nance was measured as the proportion of such dissonant cognitions held by an individual.

In the AR group, at baseline, participants were asked about their attitudes alone toward

measures. The control group was neither assessed for knowledge and adherence nor for

attitudes toward the measures at baseline. Two weeks after the administration of these

interventions in the DI and AR groups, the 3 study groups were assessed for adherence.

Results: The follow-up adherence scores in the DI group were found to be significantly

higher (15.11 § 4.1) compared to the AR (13.13 § 2.01) and control (12.87 § 2.97) groups as

analysed by Kruskal-Wallis analysis of variance (H = 243.5; P < .001). Wilcoxon signed-rank

test showed that the adherence scores significantly improved in the DI group from baseline

to follow-up (z = -8.84; P < .001). Magnitude of dissonance at baseline was found to be a sig-

nificant predictor of follow-up adherence scores (R2 = 0.255).

Conclusion: This study found that DI is an easy intervention to bring an immediate and sig-

nificant change in adherence to precautionary measures.

� 2021 The Authors. Published by Elsevier Inc. on behalf of FDI World Dental Federation.

This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/)
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Introduction

The fact that coronavirus disease 2019 (COVID-19) was

declared a public health emergency of international concern

reflects the magnitude of the global crisis caused by this viral

pandemic.1 Since severe acute respiratory syndrome-corona-

virus 2 (SARS-CoV-2), the virus that causes COVID-19, is a

http://crossmark.crossref.org/dialog/?doi=10.1016/j.identj.2021.03.001&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:viswachaitanya17@gmail.com
https://doi.org/10.1016/j.identj.2021.03.001
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.identj.2021.03.001


142 chandu e t a l .
novel virus with recent emergence among humans, humans

are completely immune-naÿve and consequently vulnerable

to infection.2 International experiences suggest that the trans-

mission of the disease can be rapid in rather short periods of

time.3,4 Though COVID-19 is associated with mortality, the

case fatality rate was reported to be lesser for COVID-19 (2%)

compared with severe acute respiratory syndrome (SARS)

(10%) and Middle East Respiratory Syndrome (MERS; 34%).

However, it was reported that COVID-19 has been responsible

for more deaths than SARS and MERS combined. These find-

ings reflect the more contagious, though less severe, nature of

COVID-19 compared with SARS and MERS.5 It is for this reason

that the greatest challenge ahead for health care systems is to

curtail the rapidity and magnitude of transmission. As on 24

December 2020, official reports from the Ministry of Health

and FamilyWelfare, Government of India suggest that 10.1mil-

lion individuals have been confirmed positive among sus-

pected cases and contacts of known cases.6 These numbers

illustrate the nature of transmission of the disease. Responsi-

bility has been placed on the citizens of the nation to prevent

themselves from getting affected. The World Health Organiza-

tion (WHO) suggested precautionary measures of frequent

hand washing, social distancing, avoiding touching face, nose,

or mouth, practising respiratory hygiene, maintaining 1-meter

distance from those coughing and sneezing, and refraining

from smoking and activities that weaken the lungs. These

measures have been widely circulated in various media plat-

forms for people to assimilate and adopt.7 However, literature

suggests that though persuasive health messages are often

successful in bringing attitudinal changes among people, these

changes are short-lived. More importantly, it has been strongly

established by social psychologists that positive attitudes do

not necessarily translate to positive behaviours. Therefore,

more thorough and scientifically informed behavioural inter-

ventions are warranted to improve adherence to precaution-

ary measures and combat the outbreak of this and other

infectious diseases.

The benefits of answering questions, termed as ‘question

benefit effect’ (QBE), about a behaviour in producing positive

changes, though minor in magnitude, in that behaviour have

been previously studied.8 Various theories have been pro-

posed to explain the behaviour change following responding

to questions on that behaviour. Sherman9 postulated that

mental stimulation takes place while responding to questions

about a behaviour that results in formation of cognitive repre-

sentations or behavioural scripts. These cognitive representa-

tions get reactivated while the subject performs that

behaviour and assists a positive behavioural change. Another

explanation is the theory of attitude accessibility that pro-

poses that the questions about behavioural intentions of indi-

viduals activate the attitudes intrinsic for that behaviour,

making them more accessible in memory.10 This theory was

tested with regard to healthy eating behaviours.11 Cognitive

dissonance is another explanation for QBE, which attempts

to attribute the benefit to the cognitive conflict felt by report-

ing behaviours inconsistent with their beliefs. Cognitive dis-

sonance, as proposed by Leon Festinger,12 is an unpleasant

drive state similar to hunger or thirst experienced when 2

psychologically inconsistent cognitions are simultaneously

held by a person that is against the inner drive to maintain
harmony between one’s attitudes/beliefs and behaviour.

Aronson13 proposed that dissonance theory makes its clear-

est predictions when the people’s self-concepts are violated

by their own actions. Aronson also argued that passing on

information to individuals in a persuasive manner would

only result in attitudinal changes that are temporary. Disso-

nance-induced persuasion is more effective in bringing a

behavioural change because individuals’ inconsistent behav-

iour with their own self-concept creates a necessity to attain

consistency between their self-concepts and behaviour.

Assessment reactivity, on the other hand, is the influence of

behavioural assessment at the present time on later behav-

iour. It was proposed that mere questioning about a behav-

iour influences an individual to change the behaviour in

question.14 In the present study, the group where inconsis-

tency of the subjects’ behaviour with their own concepts is

explicitly made evident to them by testing their knowledge

and behaviour at baseline is identified henceforth as the

‘Dissonance Induction’ (DI) group. The group where mere

questioning of attitudes was done at baseline is identified as

the ‘Assessment Reactivity’ (AR) group. There is a control

group which was neither tested for knowledge, behaviour nor

for the attitudes at baseline. Our hypothesis (H1) was induc-

ing dissonance among subjects by systematically making evi-

dent to them the poor adherence to their own cognitions

results in better follow-up adherence to the precautionary

measures. If the null hypothesis (H0) were to be true, there

would be no difference in the follow-up adherence scores

between the 3 study groups.
Methods

This cluster randomised controlled trial was conducted dur-

ing the months of February and March 2020 following ethical

approval from the Institutional Ethical Committee of SIBAR

Institute of Dental Sciences (Pr.69/IEC/SIBAR/2020). The allo-

cation ratio was 1:1:1 in the DI, AR, and control groups. Six

teaching dental institutions (clusters) of the 16 functioning

dental institutions in the southern Indian state of Andhra

Pradesh were selected and 2 each were allocated to DI, AR,

and the control groups after randomisation. The study details

are depicted in Figure 1. All the study participants were pro-

vided with the necessary information on the purpose and

process of the study without revealing the specific focus and

objectives of the study. Consent was obtained prior to the

subjects’ participation in the study, and participation in the

study was voluntary. Care was taken to ensure anonymity in

the questionnaire, leaving no place for coercion. Since all the

participants within a cluster received either the same inter-

vention or no intervention, contamination between the study

groups was not possible. Furthermore, study participants

from each individual dental institution were neither aware of

the alternative interventions tested in the study nor did they

know about the parallel conduct of the study among students

from other dental institutions.

DI at baseline: In the DI group, dissonance was induced at

baseline by administering a self-administered, structured

questionnaire that revealed the existing cognitive conflict,

should there be any. This questionnaire consisted of 2



Fig. 1 –CONSORT flow diagram of the cluster randomized trial.

CONSORT = Consolidated Standard of Reporting Trials.

*Number of clusters, average cluster size, and range of cluster size.
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sections: knowledge about COVID-19 precautionary measures

and adherence to precautionary measures. To assess knowl-

edge on COVID-19 precautionary measures, a combination of

6 WHO suggested precautionary measures and 6 distractor

options was given for the participants to choose from. The

adherence was assessed immediately after the participants

had responded to the knowledge questions. This question-

naire served 2 purposes: making the subjects explicitly men-

tion their self-concepts in the ‘knowledge’ section and

making it evident for the subjects how consistent/inconsis-

tent their actions were with their own cognition in the
‘adherence section’. Dissonance was considered to be

induced if a subject chose a WHO suggested precautionary

measure in the knowledge section and reported his or her

current adherence to that precautionary measure to be

‘occasional’ or ‘never’ as the poor adherence of the subjects

with their self-held cognitions was systematically revealed to

them. On the other hand, consonant cognitions refer to WHO

suggested precautionary measures chosen by the subjects in

the knowledge section for which they report their adherence

to be ‘often’ or ‘almost always’. The knowledge score (ks) of a

subject ‘i’ was calculated using the formula ks(i) =N -Z, as



Table 1 – Distribution of responses to the knowledge test on
COVID-19 precautionary measures in the Dissonance
Induction group at baseline (n = 522).

Precautionary measure Response n (%)

Use prophylactic antibiotics Yes 47 (9)

No 475 (91)

Eat plenty of garlic Yes 112 (21.45)

No 410 (78.55)

Avoid touching your face Yes 425 (81.41

No 97 (18.59)

Refrain from smoking and other activities

that weaken the lungs

Yes 259 (49.61)

No 263 (50.39)

Use hand dryers after washing your

hands

Yes 97 (18.58)

No 425 (81.42)

Cover your mouth and nose when cough-

ing or sneezing

Yes 499 (95.6)

No 23 (4.4)

Maintain at least 1 meter distance

between you and people sneezing or

coughing

Yes 495 (94.82)

No 27 (5.18)

Take regular hot water baths Yes 73 (13.98)

No 449 (86.02)

Practice social distancing and avoid

unnecessary travel

Yes 485 (92.91)

No 37 (7.09)

Stay in hot and humid climates Yes 51 (9.77)

No 471 (90.23)

Stay away frommosquitoes as they can

transmit SARS-CoV-2

Yes 45 (8.62)

No 477 (91.38)

Wash your hands frequently with alco-

hol-based hand rub

Yes 510 (97.7)

No 12 (2.3)

COVID-19 = coronavirus disease 2019; SARS-COV-2 = severe acute

respiratory syndrome-coronavirus 2.
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suggested by Kurz, where N is the number of correct

responses chosen by that subject and Z refers to the number

of incorrect responses.15 This ensures that a subject who

chooses all the responses randomly will get a ‘zero’ knowl-

edge score. The baseline adherence to WHO suggested

COVID-19 precautionary measures was assessed on a 4-point

Likert scale (0-3) with higher score indicative of better adher-

ence. The magnitude of dissonance (MD) was calculated as

the number of dissonant cognitions divided by the sum of

number of consonant and dissonant cognitions (MD =Ndc/

Ncc +Ndc; where Ncc refers to number of consonant cognitions

and Ndc refers to number of dissonant cognitions).

Baseline attitudinal measurement in the AR group: In the AR

group, a self-administered questionnaire inquiring the atti-

tudes of the subjects toward WHO suggested COVID-19 pre-

cautionary measures was administered. In contrast with the

DI group, these participants were neither assessed on their

knowledge of the precautionary measures nor were they

asked about their adherence to precautionary measures at

baseline. The attitudes were documented on a 4-point Likert

scale (0-3) with higher scores indicative of more positive atti-

tudes.

The control group was not assessed for either the knowl-

edge and practice or the attitudes toward precautionary

measures at baseline.

Assessment of adherence in the study groups at follow-up:

During the follow-up, 2 weeks after the administration of cor-

responding questionnaires in the DI and AR groups, self-

reported adherence to the WHO suggested COVID-19 precau-

tionary measures was documented in all the 3 study groups

on a 4-point Likert scale (0-3) with ‘0’ indicating nonadher-

ence and ‘3’ indicating perfect adherence. Adherence score of

a subject at the follow-up was calculated as the sum of scores

obtained for the responses to the 6 precautions of interest.

Therefore, the follow-up adherence scores range from 0 to 18,

with ‘0’ indicating nonadherence to all the 6 precautionary

measures and ‘18’ indicating perfect adherence to all the pre-

cautionary measures. A total of 60 students were lost to fol-

low-up across both the intervention groups and were

excluded from the analysis. The final sample included 1517

subjects with 522 in the DI group, 507 in the AR group, and

488 in the control group.

Statistical Analysis: SPSS version 2.0 software was used for

descriptive statistics and data analyisi. The Wilcoxon signed

rank test identified the change in adherence scores from

baseline to follow-up in the DI group, Spearman’s correlation

test evaluated the correlation between attitudinal scores at

baseline and follow-up adherence scores in the AR group,

Kruskal-Wallis analysis of variance tested the differences in

follow-up adherence scores between the study groups, and

simple linear regression analysis was used for the DI group

with follow-up adherence score as the dependent variable

and magnitude of dissonance as the explanatory variable.
Results

The response rate was 68.4% in the DI group, 66% in the AR

group, and 63.2% in the control group. There was no signifi-

cant difference in the gender distribution between the study
groups with female students representing 80.07% (418) of the

DI group, 77.51% (393) of the AR group, and 78.07% (381) of the

control group.

Baseline observations in the DI group: Table 1 shows the par-

ticipants’ responses to knowledge questions in the DI group

at baseline. The mean knowledge score of COVID-19 precau-

tionary measures among the participants from the DI group

was 3.23 § 2.15 (95% CI 3.04-3.41), after adjusting for the

incorrect responses. The mean score for magnitude of disso-

nance was observed to be 0.26 § 0.18, which suggests that the

proportion of dissonant cognitions on an average was slightly

more than 25%. The mean adherence to precautionary meas-

ures score in the DI group at baseline was 13.02 § 3.74 (95% CI

12.69-13.34).

Baseline observations in the AR group: The mean attitudinal

score toward COVID-19 precautionary measures in the AR

group at baseline was 14.02 §3.6, where a score of 18 was

indicative that the subject is most likely to practice all 6 pre-

cautionary measures suggested.

Follow-up observations in the study groups: An apparent dif-

ference was noted among the 3 study groups with regard to

their mean follow-up adherence scores in practicing the

COVID-19 precautionary measures, with the DI group demon-

strating higher scores compared to AR and control groups

(Figure 2). Significantly higher adherence scores in DI group

were suggestive of the more thorough adherence to precau-

tionary measures in the DI group compared to AR and control

groups at follow-up. No significant differences were noted

between the AR and control groups in post hoc tests for



Fig. 2 –Box plot showing differences in the follow-up adherence scores between the study groups.

Table 2 – Differences in follow-up adherence scores to COVID-19 precautionary measures between the study groups.

Group N mean § SD 95% CI Mean rank H (df, N) P value P value (post hoc tests)

DI - AR DI - C AR - C

DI 522 15.11 § 4.1 14.75-15.47 999.4 243.5 (2, 1517) .001* .001* .001* .27

AR 507 13.13§ 2.01 12.96-13.31 639.97

C 488 12.87§ 2.97 12.6-13.14 625.51

AR = assessment reactivity; C= control; CI = confidence interval; COVID-19 = coronavirus disease 2019; df = degrees of freedom; DI = dissonance

induction; SD = standard deviation.

Kruskal-Wallis ANOVA; P≤ 005 considered statistically significant.

* Denotes statistical significance.
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multiple pair wise comparisons, while statistically significant

differences were noted for DI group compared with both the

AR and control groups (Table 2).

Observations in DI group from baseline to follow-up: The

adherence scores in the DI group significantly improved from

baseline to follow-up (Wilcoxon Z statistic = -8.84; P < .001)

(Table 3). It was noted in this group that the follow-up adher-

ence scores exhibited a positive linear relation with the
Table 3 – Differences in adherence scores to COVID-19 pre-
cautionary measures in the DI group from baseline to fol-
low-up.

Time mean § SD 95% CI z-statistic P value

Baseline 13.02 § 3.74 12.69-13.34 -8.84 .001*

Follow-up 15.11 § 4.1 14.75-15.47

CI = confidence interval; COVID-19 = coronavirus disease 2019; DI = dis-

sonance induction; SD = standard deviation.

Wilcoxon signed rank test; P≤ .05 considered statistically significant.

* Denotes statistical significance.
magnitude of dissonance at baseline (Spearman’s r = 0.505; P

< .001). Magnitude of dissonance was found to be a significant

predictor of the follow-up adherence scores in linear regres-

sion analysis (Table 4).

Observations in the AR group from baseline to follow-up: In

the AR group, there was no correlation between the adher-

ence scores of the study participants at follow-up and their

attitudinal scores at baseline (Spearman’s r = -0.006; P = 0.88).
Table 4 – The relation between magnitude of dissonance
and practice precautionary measures during follow-up in
the DI group.

Predictor b - coefficient 95% CI P value R2 value

Constant 11.7 11.1 − 12.3 .001* 0.255

Magnitude of

dissonance

11.93 10.1 − 13.6 .001*

CI = confidence interval; DI = dissonance induction; R2 = coefficient of

determination.

Linear regression.

* Denotes statistical significance.
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Discussion

DI was found to be an effective way to bring positive changes

in adherence to COVID-19 precautionary measures, demon-

strating significant positive differences with the AR and con-

trol groups, and consequently, the null hypothesis (H0) can be

rejected in support of H1. This study attempted to make sub-

jects in the DI group experience the cognitive conflict at base-

line by testing their knowledge on and immediately inquiring

about their practice of COVID-19 precautionary measures.

Such inquiry results in induction of dissonance, a state of

cognitive conflict, by making the discrepancy between cogni-

tion and behaviour explicitly evident to the respondent. This

may influence people to adopt behaviours that they believe

are health-promoting in nature. Aronson et al16 referred to

this method as creation of dissonance by hypocrisy induc-

tion. Aronson et al16 successfully tested the effectiveness of

this method in overcoming denial and improving the inten-

tions to use condoms, where hypocrisy was induced by hav-

ing the subjects publicly advocate condom use and then

systematically making the subjects aware of their own previ-

ous failures in condom use. Dickerson et al17 reported behav-

iours conducive to water conservation among the hypocrisy-

induced group. Aronson argued that the change in people’s

attitudes through informational campaigns is short-lived

because such a change is brought about by an external

source. They proposed that little investment of the self in for-

mation of the attitude is the reason behind the impermanent

nature of these changes and such attitudes are vulnerable for

change if there is a stronger counterargument by a different

external source in the future. Aronson et al18 suggested that

dissonance-generated persuasion is effective in resulting a

long-term change as there is the opportunity for critical

reflection and investment of the self in the process of attitudi-

nal or behavioural change. In the present study, magnitude of

dissonance explained more than a quarter of the variance in

the follow-up adherence scores in the DI group adding

strength to the argument that induction of dissonance is

effective in bringing positive health behavioural changes.

Wilding et al19 reported that the dissonance-enhanced QBE

condition was more effective in health behavioural modifica-

tion compared to a standard QBE intervention. Dissonance

was also discussed as themost plausible mechanism explain-

ing QBE in the meta-analyses conducted by Wood et al11 and

Spangenberg et al.20

Besides induction of dissonance, another intervention

tested in this study was mere questioning about the attitudes

toward COVID-19 precautionary measures at baseline with-

out assessing the knowledge and practice of these measures.

The existing evidence regarding whether mere questioning of

the attitudes relating to a behaviour may bring a positive

behavioural change is equivocal.14,18,21 In the present study

there was no significant difference between the AR and con-

trol groups in the follow-up adherence scores. Moreover, the

attitudes toward practice of the precautionary measures at

baseline in the AR group demonstrated no correlation with

the follow-up adherence scores. Spangenberg et al22 also

reported no differences between participants who were asked

and not asked to predict their behaviour. These findings,

however, were inconsistent with those reported by Wood
et al,11 in which participants who were asked to report their

intentions demonstrated more accessible attitudes compared

to those who were not. Ayres et al23 proposed that QBE alone

is insufficient in promoting health behaviours; a combination

of motivation and QBE was reported to be effective in signifi-

cantly increasing behaviour in a randomised controlled trial.

Thus, the present study adds strength to the existing QBE

research and postulates DI, over mere questioning about atti-

tudes, as an efficient intervention to promote healthy behav-

iours with regard to COVID-19 precautionary measures.

Possessing concrete insight into positive health behav-

iours does not mean practice of these behaviours.24 Also, it

was reported in the literature that people believe their behav-

iour to be better than their actual behaviour.25 Therefore, one

of the fundamental goals of health behavioural research is to

close the gap between knowledge and behaviours. As a cost-

effective alternative to close this gap, QBE was previously

tested in different domains of health care such as health

screening,26 health check-ups,27 vaccination,28 adoption of

health-promoting behaviours, and reduction of risk behav-

iours.19 However, this is the first time, to our knowledge, that

QBE has been tested for behavioural change with respect to

limiting the spread of an infectious disease where strict

adherence to suggested precautionary measures is regarded

as the best way to combat the spread. It is evident from this

study that though the study population possesses good

knowledge of the COVID-19 precautionary measures to be fol-

lowed; they also held some misconceptions among which

eating plenty of garlic was the most common. Other common

misconceptions identified were the need to take regular hot

water baths; the need to use hand dryers after hand wash;

and the need to stay in hot and humid climates. Refraining

from smoking was identified by only less than half of the par-

ticipants in the intervention group as a precautionary mea-

sure. The problem with holding erroneous beliefs is that the

unwarranted practice of these beliefs may act as a compensa-

tory mechanism for people to ignore the actual precautionary

measures to be followed. For instance, a person from India

who holds a notion that staying in hot and humid climates is

protective against severe acute respiratory syndrome-corona-

virus 2 may not feel the necessity to practice social distanc-

ing. This study highlights some of the erroneous notions held

by the dental students and provides an indication of the

necessity to more effectively communicate the precautionary

measures to reduce the transmission of COVID-19.

The limitations of this study are randomisation at the level

of the dental institution; short follow-up time; increased

accessibility to information related to COVID-19 through the

study period. Randomisation was not done at the participant

level to prevent contamination bias.29 Students from the

same institution randomised to any of the 3 study groups

may share their experiences with colleagues in a different

study group than theirs; this is the reason why cluster ran-

domisation was preferred. However, cluster randomisation

carries the risk of reduced statistical power. A follow-up time

of only 2 weeks was considered in the present study. It was

reported in the literature that QBE decays with time. How-

ever, in the context of epidemics, even short-term changes in

behaviours toward the positive are of tremendous impor-

tance. In the literature, follow-up times after administering
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the questionnaire varied over a wide range in the previous

QBE research with Van Kerckhove et al30 measuring the

dependent variable immediately after questioning and Mur-

ray et al31 reported a time interval of 5 years between admin-

istration of questionnaire and measurement of the outcomes.

It is important to point here that all study participants,

regardless of the study groups, had increased accessibility to

COVID-19 information through the study period, which may

have an influence on their adherence to the precautionary

measures. Nevertheless, access to information is common for

participants in all study groups and any possible influence

could have affected the follow-up adherence scores in all

groups. Another limitation in this study is the gender imbal-

ance with 78.5% of the study participants being females.

However, this imbalance is consistent with the existing gen-

der-based imbalance in enrolment into dentistry in India.32

DI was found to be a low-cost, rapid, and effective interven-

tion in this study to improve adherence to COVID-19 precau-

tionary measures. We propose that a more definitive

argument in favour of making use of DI as a cost-effective

method can be made by comparing the adherence levels to

healthy behaviours between DI and strict auditing. Such

establishment of DI as a cost-effective alternative goes a long

way in the determination of the choice of interventions for

behaviour change and not just with regard to COVID-19 but

also in the broader context of various health behaviours.

Future research on QBE in health behavioural research must

also attempt randomisation at an individual level and opti-

mum follow-up times.
Funding

This research did not receive any specific grant from funding

agencies in the public, commercial, or not-for-profit sectors.
Conflict of interest

None disclosed.

R E F E R E N C E S
1. World Health Organization. 2019-nCoV outbreak’ (Statement
on the second meeting of the international health regulations
(2005) emergency committee regarding the outbreak of novel
coronavirus (2019-nCoV)). Available from: https://www.who.
int/news-room/detail/30-01-2020-statement-on-the-second-
meeting-of-the-international-health-regulations-(2005)-
emergency-committee-regarding-the-outbreak-of-novel-
coronavirus-(2019-ncov) Accessed 3 April 2020.

2. Fisher D, Heymann D. Q&A: the novel coronavirus outbreak
causing COVID-19. BMCMed 2020;18(2):57.

3. Remuzzi A, Remuzzi G. COVID-19 and Italy: what next? Lancet
2020;395(10231):1225–8.

4. Verity R, Okell LC, Dorigatti I, et al. Estimates of the severity of
coronavirus disease 2019: a model-based analysis. Lancet
Infect Dis 2020;20(6):669–77.

5. Mahase E. Coronavirus COVID-19 has killed more people than
SARS and MERS combined, despite lower case fatality rate.
BMJ 2020;368:m641.
6. Ministry of Health and Family Welfare, Government of India.
COVID-19 state-wise status. Available from: https://www.
mohfw.gov.in/. Accessed 25 December 2020.

7. World Health Organization (WHO). Coronavirus prevention.
Available from: https://www.who.int/health-topics/corona-
virus#tab=tab_2 Accessed 1 March 2020.

8. Sprott DE, Spangenberg ER, Block LG, Fitzsimons GJ, Morwitz
VG, Williams P. The question−behavior effect: what we know
and where we go from here. Soc Influence 2006;1:128–37.

9. Sherman SJ. On the self-erasing nature of errors of prediction.
J Pers Soc Psychol 1980;39:211–21.

10. Dholakia UM. A critical review of question−behavior effect
research. Rev Market Res 2010;7:145–97.

11. Wood C, Conner M, Sandberg T, Godin G, Sheeran P. Why
does asking questions change health behaviours? The
mediating role of attitude accessibility. Psychol Health
2014;29(4):390–404.

12. Festinger L. A theory of cognitive dissonance. Stanford, CA:
Stanford University Press; 1957.

13. Aronson E. Dissonance theory: progress and problems. In:
Abelson R, Aronson E, McGuire W, Newcomb T, Rosenberg M,
Tannenbaum, editors. Theories of cognitive consistency: a
sourcebook. Chicago: McNally; 1968. p. 5–27.

14. Spence JC, Burgess J, Rodgers W, Murray T. Effect of pretesting
on intentions and behaviour: a pedometer and walking inter-
vention. Psychol Health 2009;24(7):777–89.

15. Kurz TB. A review of scoring algorithms for multiple-choice
tests. Paper presented at the annual meeting of the Southwest
Educational Research Association, San Antonio, TX, 21 Janu-
ary 1999; 1999. Available from: https://files.eric.ed.gov/full-
text/ED428076.pdf. Accessed February 27, 2020.

16. Aronson E, Fried C, Stone J. Overcoming denial and increasing
the intention to use condoms through the induction of hypoc-
risy. Am J Public Health 1991;81(12):1636–8.

17. Dickerson CA, Thibodeau R, Aronson E, Miller D. Using cogni-
tive dissonance to encourage water conservation. J Appl Soc
Psychol 1992;22(11):841–54.

18. Aronson E. Persuasion via self-justification: large commit-
ments for small rewards editor. In: Festinger L, editor. Retro-
spection on social psychology. Oxford: Oxford University
Press; 1980. p. 3–21.

19. Wilding S, Conner M, Prestwich A, Lawton , Sheeran P. Using
the question-behavior effect to change multiple health
behaviors: an exploratory randomized controlled trial. J Exp
Soc Psychol 2019;81:53–60.

20. Spangenberg ER, Kareklas I, Devezer B, Sprot D. A meta-ana-
lytic synthesis of the question-behavior effect. J Consum Psy-
chol 2016;26(3):441–58.

21. Godin G, Sheeran P, Conner M, Germain M. Asking questions
changes behavior: mere measurement effects on frequency
of blood donation. Health Psychol 2008;27(2):179–84.

22. Spangenberg ER, Sprott DE, Knuff DC, Smith RJ, Obermiller C,
Greenwald AG. Process evidence for the question−behavior
effect: influencing socially normative behaviors. Soc Influence
2012;7(3):211–28.

23. Ayres K, Conner M, Prestwich A, et al. Exploring the question-
behaviour effect: randomized controlled trial of motivational
and question-behaviour interventions. Br J Health Psychol
2013;18(1):31–44.

24. Kelly MP, Barker M.Why is changing health-related behaviour
so difficult? Public Health 2016;136:109–16.

25. Bergquist M. Most people think they are more pro-environ-
mental than others: a demonstration of the better-than-aver-
age effect in perceived pro-environmental behavioral
engagement. Basic Appl Soc Psych 2020;42(1):50–61.

26. Sandberg T, Conner M. A mere measurement effect for antici-
pated regret: impacts on cervical screening attendance. Br J
Soc Psychol 2009;48(Pt 2):221–36.

https://www.who.int/news-room/detail/30-01-2020-statement-on-the-second-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-outbreak-of-novel-coronavirus-(2019-ncov)
https://www.who.int/news-room/detail/30-01-2020-statement-on-the-second-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-outbreak-of-novel-coronavirus-(2019-ncov)
https://www.who.int/news-room/detail/30-01-2020-statement-on-the-second-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-outbreak-of-novel-coronavirus-(2019-ncov)
https://www.who.int/news-room/detail/30-01-2020-statement-on-the-second-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-outbreak-of-novel-coronavirus-(2019-ncov)
https://www.who.int/news-room/detail/30-01-2020-statement-on-the-second-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-outbreak-of-novel-coronavirus-(2019-ncov)
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0002
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0002
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0003
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0003
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0004
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0004
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0004
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0005
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0005
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0005
https://www.mohfw.gov.in/
https://www.mohfw.gov.in/
https://www.who.int/health-topics/coronavirus#tab=tab_2
https://www.who.int/health-topics/coronavirus#tab=tab_2
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0008
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0008
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0008
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0009
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0009
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0010
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0010
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0011
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0011
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0011
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0011
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0012
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0012
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0013
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0013
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0013
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0013
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0014
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0014
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0014
https://files.eric.ed.gov/fulltext/ED428076.pdf
https://files.eric.ed.gov/fulltext/ED428076.pdf
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0016
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0016
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0016
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0017
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0017
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0017
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0018
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0018
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0018
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0018
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0019
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0019
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0019
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0019
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0020
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0020
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0020
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0021
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0021
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0021
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0022
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0022
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0022
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0022
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0023
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0023
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0023
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0023
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0024
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0024
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0025
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0025
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0025
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0025
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0026
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0026
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0026


148 chandu e t a l .
27. Sprott DE, Spangenberg ER, Fisher R. The importance of nor-
mative beliefs to the self-prophecy effect. J Appl Psycho
2003;88(3):423–31.

28. Conner M, Sandberg T, Nekitsing C, et al. Varying cognitive
targets and response rates to enhance the question-behaviour
effect: an 8-arm randomized controlled trial on influenza vac-
cination uptake. Soc Sci Med 2017;180:135–42.

29. Lorenz E, K€opke S, Pfaff H, Blettner M. Cluster-randomized
studies. Dtsch Arztebl Int 2018;115(10):163–8.
30. Van Kerckhove A, Geuens M, Vermeir I. A motivational
account of the question-behavior effect. J Consum Res
2021;39:111–27.

31. Murray M, Swan AV, Kiryluk S, Clarke GC. The Hawthorne
effect in the measurement of adolescent smoking. J Epidemiol
Community Health 1988;42(3):304–6.

32. Nagda SJ. Harmonizing professional, personal, and social
responsibilities: Indian women dentists’ perspectives. J Dent
Educ 2015;79(5 Suppl):S23–6.

http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0027
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0027
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0027
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0028
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0028
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0028
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0028
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0029
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0029
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0029
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0030
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0030
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0030
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0031
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0031
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0031
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0032
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0032
http://refhub.elsevier.com/S0020-6539(21)00067-8/sbref0032

	The Influence of Dissonance Induction and Assessment Reactivity in Improving Adherence to COVID-19 Precautionary Measures: A Cluster Randomised Controlled Trial
	Introduction
	Methods
	Results
	Discussion
	Funding
	Conflict of interest

	REFERENCES


