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Mental activities after dinner 
increase cigarettes consumption
Xuechan Yu1,2, Yiming Yu1,2, Hongying Ma1, Zhongbo Chen1* & Zaichun Deng1*

Tobacco smoking is the main risk factor for many diseases such as chronic obstructive pulmonary 
disease as well as lung cancer and cigarettes. Smokers usually keep continuing to smoke during 
their mental activities in the evening between dinner and sleep time on work days. So it is critical to 
elucidate the relationship between cigarettes daily consumption and mental activities after dinner. 
A survey designed by ourselves was finished among 369 patients who came to our clinic for smoking 
cessation. Age, gender, BMI, cigarettes consumption were recorded and analyzed. Statistically, 
Pearson correlation test and general linear model test were used. Compared to ≤ 40 years’ group, 
patients with mental activities after dinner consumed more cigarettes than those without mental 
activities (22.80 ± 10.86 vs. 30.88 ± 18.69, P value < 0.001). The Pearson correlation test showed no 
interact effects on age and BMI, and general linear model test showed that the cigarettes numbers 
between smokers with mental activities after dinner and smokers without mental activities after 
dinner are different (P value < 0.001). Mental activities from dinner finish to sleep time increase 
cigarettes consumption. It provides evidence that mental thinking activities after dinner is a risk factor 
of tobacco using.

Cigarette smoking is prevalent as a health risk behavior in the general population and it is the main risk factor 
which has been triggered various malignant cancers1 as well as chronic obstructive lung disease2. We can learn 
from paper that unhealthy behaviors or risk factors lead to smokeing more frequently3. Cigarettes smokers usu-
ally keep continuing to smoke during their mental activities in the evening between dinner and sleep time on 
work days such as play video games, gathering gambling, study, long-time work, search information from the 
Internet and so on. These studies showed that gambling and playing video games can cause more consumption 
of tobacco4,5. However, these data don’t represent all activities with mental thinking. So it is critical to elucidate 
the relationship between cigarettes daily consumption and mental activities after dinner.

Results
Survey results in two different age groups.  From Table  1, no significantly differences in age, gen-
der, and BMI in two age groups with or without habit of mental activities. We can draw conclusion that no 
cigarettes number differencess in ≤ 40 years’ group whether have mental thinking after dinner (20.39 ± 8.12 vs. 
21.96 ± 11.91, P value = 0.342). Patients with mental activities after dinner consumed more cigarettes than those 
without mental activities (22.80 ± 10.86 vs. 30.88 ± 18.69, P value < 0.001).

Further analysis in > 40 years’ group.  From Table 2, further evidences confirmed by Pearson correlation 
test show that there are no interactive effects on age and BMI to daily smoking cigarettes number (Age 0.085, 
P value  = 0.226; BMI 0.022, P value  = 0.752). General linear model test improved that the cigarettes numbers 
between smokers with mental activities after dinner and smokers without mental activities after dinner are sta-
tistically different (P value  < 0.001).

Discussion
Tobacco consumption with mental activities during dinner finish to sleep is more common on work days. There-
fore, it is critical to further confirm that whether mental thinking activities can cause more cigarettes smoked. 
Self-designed survey finished by patient went to smoking cessation clinic. From analyzed results, we found that 
more daily cigarettes number consumed with mental thinking after the age of 40.
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Considering difference in occupation and professional career between two age groups, social stress in various 
job types may cause different cigarettes consumption. It is similar to the researches published before6,7 and this 
is the reason why patients classified.

Many studies in the past have mentioned an increase in smoking when smokers engage in mental thinking. 
After exhausting daytime work, mental behaviors after dinner without rest may increase tiredness. Meanwhile, 
nicotine provided from tobacco produce dopamine for getting the brain’s attention to activities so that cigarettes 
consumption is increased potentially more than patients’ with no mental thinking. When people doing mental 
activities, dopamine level will increase to help brain deal with problems8. Therefore, we can understand smokers 
preferring choose tobacco at night. We also found the same explanation from the paper published by Gray et al9. 
Gambling, play video games, work at night are all regarded as mental thinking activities, and our data showed 
that tobacco amount increased. Likely, these studies and researches showed the same results4,5,10–12.

There is the difference compared to previous study. We inferred from study13 that age is a factor of cigarettes 
smoking and nicotine dependence. Unlikely, our tables showed there is no significance in two age groups. Because 
the age criteria and aim population for classify are completely different, so that Pearson correlation test was used 
for elimination of interaction effect, which ensured the data’s quality.

Our research also has limitations. Firstly, we didn’t collect about nicotine dependence information so it is 
not known whether mental activities can influence patients’ urge of nicotine. Secondly, only 75 patients with 
mental behavior in 40 years’ group increased daily cigarettes number, the results must be confirmed in a large 
study, which also contain other research content, including using urge to smoke, dependence and other craving 
questionnaires. Thirdly, we regretfully neglected to record what kind of activity influenced most in these patients. 
Fourthly, following intervention study of mental activities during cessation is necessary which may help patients 
increase conscious of avoiding potential smoking behavior.

In conclusion, mental activities during dinner finish to sleep time increase cigarettes consumption. Our study 
adds to the accumulating evidence that mental thinking activities after dinner is a risk factor of tobacco smoking. 
And our data provides suggestion that avoiding this behavior may raise the possibility during nicotine cessation.

Materials and methods
Materials and survey.  A self-designed questionnaire survey conducted by every patient who went to the 
clinic for smoking cessation in The Affiliated Hospital of Medical School of Ningbo University from April 2010 
to January 2020. Our study and survey designation approved by the Ethics Committee of the Affiliated Hospital 
of Medical school of Ningbo University (Ningbo, China). We chose smokers over the age of 20 who came to the 
clinic for smoking cessation. Mental activities were defined that gambling, overtime work, play video games, 
studying or other mental thinking activities. Smokers with mental activities more than 1 h after dinner before 
sleep were included in the study as the main study comparison factor. Smokers with mental activities on week-
end can not be excluded. In China, different occupations have different need, people often work on weekends, 
or even no rest. Considered about age as the factor which influenced the cigarettes daily consumption, state of 
life and career with different mental distress and concerns, patients were divided into two different age groups 
(≤ 40 years’ group and > 40 years’ group). Informed consent contained from all patients before finish the ques-
tionnaire. All methods were carried out in accordance with NCCN Clinical Practice Guidelines in Oncology of 

Table 1.   Survey results in two groups.

 ≤ 40 years (n = 166)  > 40 years (n = 203)

No mental activities after dinner 
(N = 71)

Mental activities after dinner 
(N = 95) P value

No mental activities after dinner 
(N = 128)

Mental activities after dinner 
(N = 75) P value

Age, years

 Mean ± SD 34.15 ± 4.96 32.72 ± 4.96 0.066 51.72 ± 7.72 49.65 ± 7.72 0·067

Gender, n

 Male 63 84 0.576 120 73 0.215

 Female 8 11 8 2

BMI, Kg/m2

 Mean ± SD 23.39 ± 3.18 22.40 ± 3.29 0.053 24.10 ± 9.26 23.82 ± 2.98 0.801

Cigarettes consumption (per day)

 Mean ± SD 20.39 ± 8.12 21.96 ± 11.91 0.342 22.80 ± 10.86 30.88 ± 18.69  < 0.001

Table 2.   Pearson correlation and general linear model test in > 40 years’ group.

Pearson correlation P value General linear model test  P value

Age 0.085 0.226 0.067

BMI 0.022 0.752 0.801

Cigarettes consumption 1  < 0.001
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Smoking Cessation14. Age (years), Gender, BMI (kg/m2), cigarettes consumption (per day) and mental activities 
after dinner (yes or no) were asked in the questionnaire. Questionnaire was shown in supplementary material.

Statistical analysis.  After exclusion of incomplete or incorrect information, the results of the questionnaire 
for 369 patients were included in the statistics. In each age group, patients were categorized according to whether 
have mental activities after dinner. Gender distribution was calculated by Fisher’s exact test. Mean ± standard 
deviation (SD) and t test were used in age, BMI, cigarettes consumption.

Pearson correlation examination was used in > 40 years’ group for further confirm that factors (age, BMI) 
wouldn’t make any effects in daily consumption of cigarettes. Variables (age, BMI, cigarettes consumption) were 
tested by the general linear model (no activity or any kind of mental activity).

The analyses were calculated by IBM SPSS Statistics 21.0 and P values < 0.01 were judged significantly.

Ethical approval.  Our study and survey designation approved by the Ethics Committee of the Affiliated 
Hospital of Medical school of Ningbo University (Ningbo, China). Informed consent was obtained from all 
patients before conducted the survey.

Data availability
Our data generated and analyzed during the study are available from the corresponding authors in the future 
research on reasonable request.

Received: 18 July 2020; Accepted: 12 January 2021

References
	 1.	 Siegel, R. L., Miller, K. D. & Jemal, A. Cancer statistics, 2019. Ca-Cancer J. Clin. 69, 7–34. https​://doi.org/10.3322/caac.21551​ (2019).
	 2.	 Kohansal, R. et al. The natural history of chronic airflow obstruction revisited an analysis of the Framingham offspring cohort. 

Am. J. Resp. Crit. Care 180, 3–10. https​://doi.org/10.1164/rccm.20090​1-0047O​C (2009).
	 3.	 Strine, T. W. et al. Health-related quality of life and health risk behaviors among smokers. Am. J. Prev. Med. 28, 182–187. https​://

doi.org/10.1016/j.amepr​e.2004.10.002 (2005).
	 4.	 Raiff, B. R., Jarvis, B. P. & Rapoza, D. Prevalence of video game use, cigarette smoking, and acceptability of a video game-based 

smoking cessation intervention among online adults. Nicotine Tob. Res. 14, 1453–1457. https​://doi.org/10.1093/ntr/nts07​9 (2012).
	 5.	 Potenza, M. N. et al. Characteristics of tobacco-smoking problem gamblers calling a gambling helpline. Am. J. Addict. 13, 471–493. 

https​://doi.org/10.1080/10550​49049​04830​44 (2004).
	 6.	 Chen, A., Machiorlatti, M., Krebs, N. M. & Muscat, J. E. Socioeconomic differences in nicotine exposure and dependence in adult 

daily smokers. BMC Public Health 19, 375. https​://doi.org/10.1186/s1288​9-019-6694-4 (2019).
	 7.	 Schmidt, A. et al. The influence of occupational stress factors on the nicotine dependence: a cross sectional study. Tob. Induc. Dis. 

8, 6. https​://doi.org/10.1186/1617-9625-8-6 (2010).
	 8.	 DeWitt, E. E. J. Neuroeconomics: A formal test of dopamine’s role in reinforcement learning. Curr. Biol. 24, R321–R324. https​://

doi.org/10.1016/j.cub.2014.02.055 (2014).
	 9.	 Gray, J. A., Young, A. M. & Joseph, M. H. Dopamine’s role. Science 278, 1548–1549. https​://doi.org/10.1126/scien​ce.278.5343.1547b​ 

(1997).
	10.	 Angrave, D., Charlwood, A. & Wooden, M. Working time and cigarette smoking: evidence from Australia and the United Kingdom. 

Soc. Sci. Med. 112, 72–79. https​://doi.org/10.1016/j.socsc​imed.2014.04.031 (2014).
	11.	 Grant, J. E. & Potenza, M. N. Tobacco use and pathological gambling. Ann. Clin. Psychiatry 17, 237–241. https​://doi.

org/10.1080/10401​23050​02953​70 (2005).
	12.	 McGrath, D. S. & Barrett, S. P. The comorbidity of tobacco smoking and gambling: a review of the literature. Drug Alcohol Rev. 28, 

676–681. https​://doi.org/10.1111/j.1465-3362.2009.00097​.x (2009).
	13.	 Lanza, S. T. & Vasilenko, S. A. New methods shed light on age of onset as a risk factor for nicotine dependence. Addict. Behav. 50, 

161–164. https​://doi.org/10.1016/j.addbe​h.2015.06.024 (2015).
	14.	 Shields, P. G. et al. Smoking cessation, version 1.2016, NCCN clinical practice guidelines in oncology. J. Natl. Compr. Canc. Netw. 

14, 1430–1468. https​://doi.org/10.6004/jnccn​.2016.0152 (2016).

Acknowledgements
We thank all the patients who conducted the survey, and all members’ contribution for this study.

Author contributions
X.Y. and Y.Y. are regarded as co-first authors. All authors conducted the research and reviewed the maniscript.

Funding
Our study is funded by The Affiliated Hospital of Medical School of Ningbo University Youth Talent Cultivation 
Program (FYQM-LC-202003) and the Natural Science Foundation of Ningbo (2018A610271).

Competing interests 
The authors declare no competing interests.

Additional information
Supplementary Information The online version contains supplementary material available at https​://doi.
org/10.1038/s4159​8-021-81978​-y.

Correspondence and requests for materials should be addressed to Z.C. or Z.D.

Reprints and permissions information is available at www.nature.com/reprints.

https://doi.org/10.3322/caac.21551
https://doi.org/10.1164/rccm.200901-0047OC
https://doi.org/10.1016/j.amepre.2004.10.002
https://doi.org/10.1016/j.amepre.2004.10.002
https://doi.org/10.1093/ntr/nts079
https://doi.org/10.1080/10550490490483044
https://doi.org/10.1186/s12889-019-6694-4
https://doi.org/10.1186/1617-9625-8-6
https://doi.org/10.1016/j.cub.2014.02.055
https://doi.org/10.1016/j.cub.2014.02.055
https://doi.org/10.1126/science.278.5343.1547b
https://doi.org/10.1016/j.socscimed.2014.04.031
https://doi.org/10.1080/10401230500295370
https://doi.org/10.1080/10401230500295370
https://doi.org/10.1111/j.1465-3362.2009.00097.x
https://doi.org/10.1016/j.addbeh.2015.06.024
https://doi.org/10.6004/jnccn.2016.0152
https://doi.org/10.1038/s41598-021-81978-y
https://doi.org/10.1038/s41598-021-81978-y
www.nature.com/reprints


4

Vol:.(1234567890)

Scientific Reports |         (2021) 11:2405  | https://doi.org/10.1038/s41598-021-81978-y

www.nature.com/scientificreports/

Publisher’s note  Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access   This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http://creat​iveco​mmons​.org/licen​ses/by/4.0/.

© The Author(s) 2021

http://creativecommons.org/licenses/by/4.0/

	Mental activities after dinner increase cigarettes consumption
	Results
	Survey results in two different age groups. 
	Further analysis in > 40 years’ group. 

	Discussion
	Materials and methods
	Materials and survey. 
	Statistical analysis. 
	Ethical approval. 

	References
	Acknowledgements


