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Introduction

The tobacco epidemic is one of the monumental public 
health threats, killing more than 7 million people annually, 
accounting for 25% of the death among adult men and 
5% of the death amongst adult women.[1] Approximately 
1.3  billion people are into smoking; and 80% of them 
or 1.1  billion people are residents of both low‑  and 
middle‑income developing countries.[2] The World Bank 
reckons over 82,000–99,000 adolescents and young adults’ 
for smoking regularly. This trend speculates over 250 million 
tobacco‑related deaths among young adults in the following 
years. While the prevalence of tobacco usage has reportedly 
declined (29.4%) in various developed countries, it has been 
discerned to increase  (13%) in developing countries such 
as India.[2] The prevalence of smoking is 8 of every 100 
adults (7.8%) aged 18–24 years of age.[3]

The paradigm of smoking has shifted with an increase in the 
number of women symposiasts and has encouraged researchers 
to promote tobacco cessation by visualizing the esthetic 

alterations of smoking tobacco.[2] The artificially aged images 
evoked a “shocking” response from the participants and were 
successful in motivating participants to both reduce and quit 
smoking.[4] Women were seen to be more conscious about their 
physical appearance compared to male counterparts,[4‑6] hence 
it was easier to educate them.

The present study tested the effectiveness of a photo aging 
software (APRILAGE®) intervention based on personalized, 
vivid illustrations of the “smoker’s face” among smokers 
belonging to 18–24 years of age in Bhubaneswar city through 
a self‑structured questionnaire. The study hypothesized 
that software intervention is not effective in motivating the 
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participants to quit smoking. The study assessed the degree 
of addiction and the magnitude of exposure of the individual 
to the smoke form of tobacco and whether these two factors 
are associated with a reduction in tobacco usage.

Materials and Methods

A longitudinal, interventional, questionnaire‑based, 
parallel‑arm, randomized controlled trial was conducted in 
the School of Engineering, KIIT University, Bhubaneswar, 
Odisha, India. The study population included all the four 
professional Bachelor of Technology  (B.Tech) Course who 
were either established smokers or regular smokers (defined 
by a total of 100 cigarettes smoked till the day of data 
collection).[6,7] The variability of the population was attained 
as students belonged to different states. A  total of 250 
students both males and females were shortlisted using a 
survey questionnaire comprehending questions pertaining 
to sociodemographic variables and the numerical count of 
cigarettes smoked  [Figure  1]. Randomization of the study 

population was done using the table of random numbers, and the 
participants were randomly allocated (1:1 ratio) in two groups 
by an attendant. Participants available up till 3 months from 
the commencement of the study were included. The students 
who had body dysmorphia or were on nicotine replacement 
therapy (NRT) or consuming drugs for nicotine dependence 
were excluded. A  total of 204 participants  (160  males and 
44 females) consented for the study. Clinical trial Registry: 
CTRI/2018/12/016703; registered on December 18, 2018. A 
written informed consent was taken from individual subjects 
before the commencement of the main study.

The participants were given a validated self‑structured 
questionnaire in the form of Google Form; shared through 
e‑mail. The associates were randomly allocated (1:1 ratio) in 
two groups. The study group received software intervention 
along with the questionnaire, whereas the control group 
completed the questionnaire solely. The questionnaire 
comprised of thirty questions divided into five sections: 
measure of the smoking count; with options ranging from 1 

Figure 1: Consort flowchart for randomized controlled trial
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to 15. Fagerstrom Test for nicotine dependence;[8] questions 
related to the appearance of the person; a 5‑point Likert scale 
with options such as highly, moderately a little, not at all, and I 
don’t know. Opinions on the effect on health; with dichotomous 
options yes or no. Perceived barriers to quit smoking included a 
5‑point Likert scale with options such as strongly agree, agree, 
don’t know, disagree, and strongly disagree. The reliability 
coefficient  (Cronbach’s alpha α) value was 0.837 which 
indicated good internal consistency.

Software details
The APRIL® Face Aging software[9] is an internet‑based 
three‑dimensional age progression software package that 
creates a stream of aged images of faces from a standard 
digital photograph  The validity of the software has been 
proved in various Brazilian studies conducted using this 
software. [8‑15]  The authors had been permitted to use the 
software only for research purposes. 

A pilot study was conducted with n  =  40 among the 
engineering students to analyze the face validity and the 
feasibility of the study. The content validation was done by 
a panel of 5 experts. Participation was voluntary and written 
informed consent was taken. Electronically consent was 
obtained. The Google Forms had options for consent. Once 
the participants clicked the option “Yes, I want to continue,” 
the questionnaire opened. The study was approved by the 
Institute Ethics Committee  (KIMS/KIIT/IEC/33/2018). The 
study is in accordance with the Helsinki guidelines (1975). 
This was registered under the Clinical Trial Registry of India 
(CTRI/2018/12/016703).

formula:

Ho: P1 = P2; H1: P1 ≠ P2

•	 N =  {Z1‑a/2 √  [2 P ͞  (1  −  P ͞ ) + Z1‑β √P1  (1  −  P1) + 
P2 (1 − P2)}

2/(P1 − P2)
 2

•	 P1 ‑ Proportion of moderately dependent subjects in the 
intervention group: 0.138

•	 P2 ‑ Proportion of moderately dependent subjects in the 
control group: 0.013

•	 α  ‑    Sign if icance level   =  Alpha er ror  =  5%; 
1 – β = Power = 80%

•	 Minimum sample size required for each group: 69.

The final sample size was rounded off to 102 in each group. 
This excluded the participants of the pilot study.

The study was conducted from December 2018–March 2019. 
The study group members were asked to congregate at an 
open‑air‑theater in the college premises where under adequate 
natural light pictures were taken using the APRIL Age® Software. 
The images were digitally aged for both smoker and nonsmoker 
[Figure 2]. After the intervention, 2‑min motivational advice was 
given to the conventioneer about the health effects of tobacco 
consumption. The digitally aged photograph was e‑mailed to 
them within 24 h of the intervention. Follow‑up surveys were 
undertaken using the same questionnaire via e‑mail conversations 

at 1 and 3 months with a reminder if they failed to respond within 
5 days of the due response date.

Those who stated to have either reduced the frequency of 
smoking (from severely dependency to moderate or low; or 
from moderate dependency to low) or have quit smoking were 
required within 48 h to undertake a carbon monoxide (CO) 
breath test to validate their transit.

Data were entered using Microsoft Excel  (version  2016) 
and then checked for any missing entries. It was analyzed 
using STATA version 15 (College Station, Texas: Stata Press. 
StataCorp. 2015). Descriptive statistics were presented with 
mean ± standard deviation or median (interquartile range) for 
continuous variables depending on their distribution. Categorical 
variables were described using frequency and percentages. 
A  Chi‑square test was used for measuring the association 
between two independent groups. Stuart Maxwell or trend 
analysis was used to find the association of categorical variables 
over time. To compare the continuous factors between the study 
group t‑test or Wilcoxon rank‑sum test was used depending on 
the distribution. Kruskal–Wallis test was used to analyze the 
continuous nonparametric data of the population at one point 
in time. Intragroup comparison of various domain scores was 
done using the Friedman test. Intergroup comparison of various 
domain scores at different follow up points was done using the 
Mann–Whitney U‑test. The confidence interval was kept at 95%. 
The level of statistical significance was set at 0.05.

Results

The mean age of the participants was 21 ± 0.86 years. Figure 2 
shows the facial changes due to smoking. It was stated that 
the aging images were shocking by 13.7% of the population at 
baseline, which changed to 12.2% at 1st follow up and 21.7% 
at 2nd follow up. At baseline, 34.3% of the study population 
didn’t find the images shocking which reduced to 21.7% at 2nd 
follow‑up. A very high statistical significant relation was found 
in the study group from baseline to 3rd follow up (P < 0.0001). 
The differences in the mean scores at three points of time were 
statistically highly significant (P < 0.0001). Table 1 denotes the 
change in the nicotine dependence scores over 3 months’ time.

The mean scores of the opinions of the effects of smoking on 

Figure 2: The illustrations of age change by the software
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health and oral health were recorded at baseline (4.57 ± 1.35) 
for the study group and (4.57 ± 1.35) for the control group. 
There was mild improvement in the mean scores at 1st 
follow‑up in the study group (4.57 ± 1.39) while there was a 
reduction in mean scores in the control group (4.59 ± 1.41). 
The difference between both groups was not statistically 
significant  (P  =  0.901). The mean scores were refined in 
the 3rd follow up; study group  (4.33  ±  0.94) and control 
group (4.28 ± 1.29). The intra‑group comparison at baseline 
and follow‑ups was found to be significant in both the study 
group (P = 0.002) and the control group (P < 0.0001). The 
perceived barrier domain scores were noted to be improved at 
the end of the 3 months’ follow‑up, and it was seen that feeling 
tense and irritable was the most common predicted barrier in 
quitting smoking.

Discussion

The present study investigates the effectiveness of Aprilage® Photo 
aging software (Ontario Science Centre (OSC), Toronto, Canada) 
in motivating 18–24‑year‑old adult smokers for smoking cessation. 
Although there was only one subject with the established cessation 
of smoking, other participants manifested a significant reduction 
in smoking dependency (34%). A bio‑chemical confirmatory test 
using a CO breath analyzer was performed to validate smoking 
dependency. The digitally aging software intervention successfully 
demonstrated that the photo‑aging intervention had larger leverage 
on participants belonging to 18–24 years.[16] The prevalence of male 
smokers in the present study was higher as compared to other studies 
conducted by various authors.[2,13,14] Hyset[4] proposed aging images 
to be a promising approach for educating women aged 18–24 years 
about the aesthetic alterations of smoking. This study is similar to 
a study by Weiss et al.[16] where 21.7% of the population believed 
the aging images were “shocking.” Grogan et al.[6] reported that 
100% of the participants in his study intercepted the aging images 
to be shocking and 67% of them were willing to quit smoking. 
A statistically significant (P < 0.0001) reduction in the Fagerstrom 
score[17] was seen over a period of 3 months in the study group 
indicating an improvement in the dependence on smoking. The 
audio‑visual presentation of ill effects of smoking on health and 
oral health might be a reason for a reduction in the Fagerstrom 
scores among control group participants. Studies hence revealed 
that young people are more reluctant to give up smoking, possibly 
due to greater addiction to nicotine.[18] The most common reason for 
failure of smoking prevention and cessation programs among young 
adult smokers is that they are less likely to be concerned about the 
health risks of smoking than older smokers.[19] In the present study, 

54.2% of the study population made multiple quit attempts and 
41% at least one and was in conformity with Reddy et al. (34.4%)
[20] and Susan  (54%).[21] The Fagerstrom Nicotine dependence 
scale is a validated reliable measure of nicotine dependence.[22‑24] 
Gravitates of smoking behavior were found to ameliorate from 
severely dependent group to low dependent group (31%) after the 
2nd follow‑up. Copious studies have been conducted for determining 
perceived barriers in quitting smoking.[9,24‑26] The present study 
identifies “feeling tense and irritable” as the most delineated barrier 
among 18–24‑year‑old engineering students to quit smoking with 
an Odds ratio of 3.2. The second most common barrier was “fear 
of gaining weight.” These two barriers are established symptoms 
of nicotine withdrawal according to previous studies.[24]

At 3 months’ follow‑up, of all who stated to have reduced the 
number of cigarettes or had reportedly quit smoking were required 
to take a CO breath‑test for chemical‑clinical validation. Only six of 
them gave consent. Fewer subjects were amenable for CO breath 
analysis probably because they continued to smoke in a similar 
pattern or they were absent at the time of confirmatory analysis. 
Nevertheless, the self‑reported smoking status data are interesting 
and although likely to be prone to socially desirable responses, 
the effect size (0.002) is still substantial and on par with other 
interventional trials. The study can be extrapolated to a similar 
high risk group (young smokers of 18–24 years). The intervention 
used has already been proven to be effective in motivating the 
participants to quit smoking. The biological gradient of the 
intervention is mentioned in Table 1. The intervention cohers with 
both the epidemiological and clinical findings. There exists a causal 
relationship between the exposure i.e., the photographic imaging 
intervention and the outcome i.e., the advantage gained in reducing 
the clinical nicotine dependency of the participants. Technologies 
including internet, social networking sites, and smartphones have 
the potential to reach large young populations.[24]

This method of smoking cessation can be incorporated in the 
traditional method of 5As – Ask, Assess, Advice, Assist and 
Arrange. Visualizing age changes would help to improve the 
level of motivation of the patient in smoking cessation. Adjuncts 
with NRT including nicotine gum, nasal spray, oral inhaler, 
and pharmacological alternatives could improve the outcome 
of smoking cessation. The clinical relevance of this smoking 
cessation method includes a long term and efficient results as it 
works through the contemplation stage of behavior modification.

Limitations
The attrition (14.7%) among the study population could be 
because of a lack of interest to continue the study, lack of 

Table 1: The Fagerstrom Nicotine Dependence score comparisons

Study group Control group χ2 P

Low Moderate Severe Low Moderate Severe
Baseline, n (%) 43 (42.2) 48 (47.1) 11 (10.8) 50 (49.0) 41 (40.2) 11 (10.8) 1.1 0.58
At 1st follow up, n (%) 51 (56.7) 30 (33.3) 9 (10.0) 50 (57.5) 28 (32.2) 9 (10.4) 0.1 0.98
At 2nd follow up, n (%) 63 (75.9) 20 (24.1) 0 (0.0) 48 (63.2) 22 (28.9) 6 (7.9) 7.8 0.02*
*Statistically significant (Kruskal–Wallis Test)
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time and casual attitude of the participants towards quitting 
smoking. There was a substantial increase in the risk of 
contamination between study and control group participants 
due to the long duration of the study and the open recruitment 
of the participants from the same boarding house. This could 
have led to similar reporting of the answers and generalized 
response to the questionnaire. The participants and researcher 
could not be blinded to the study group because of the nature of 
the study. An improved multi‑centric trial could be conducted 
for a better generalizability of the results.

Conclusion

This study presents a novel approach to integrating photo‑aging 
software APRILAGE® in smoking prevention among young 
individuals. This method is new‑fangled, amusing and 
admissible by the smokers in delivering smoking cessation 
advice compared to other methods. The association between 
the attitude towards quitting smoking and knowledge regarding 
the effects of health has been clearly established. Thus, it can 
be deduced that this method of delivering smoking cessation 
advice to the age group of 18–24 years is one of its kind and 
can be implemented in tobacco cessation cells.
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