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Smoking has physical and psychoactive effects, and

heavy smoking is associated with depression

Netti HERAWATTI}, Shosuke SUZUKI?, Hiroshi KOYAMA?®
and Kunihiko HAYASHI*

The effects of smoking on physical and mental health were assessed in a cohort of 3,376 mid-
dle-aged men by a health questionnaire, the Total Health Index, and by mortality risk ratio. Partici-
pants were grouped into the four following smoking classes: never smoked, smoke 1-19, 20-29, and
>30 cigarettes a day. The Index has 15 physical and mental symptom scales that assess his perceived
health of respiratory organs, digestive organs, short temper, depression, aggressiveness, et al. Each
scale score was calculated as the sum of the positive number of symptoms, and a higher score indi-
cates more symptoms. Starting from never smoked class, mean respiratory organ scale score in-
crease linearly depending on the heavier smoking classes. Mean digestive organ scale score and the
other three scale scores also showed linear dose—response relationship with the three classes of in-
creasing number of cigarettes smoked a day.

The other seven scale scores showed not a linear but J-shaped dose-response relationship. The
never-smoked, smoke 1-19, and 20-29 cigarettes per day classes showed no increased response;
only the heaviest class, smoke >30 cigs or more a day, had significantly higher mean scores for
vague complaints, short temper, anxiety, depression, mouth, eye, and neurotics. Mortality risk of
lung cancer was also high in heavy smokers (RR=3.71). Men of depression included more heavy
smokers than the other non-depression men (P=0.0014).
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1. Introduction

Smoking, a leading cause of lung cancer globally,
has psychotropic effects, as well as a detrimental
effect on physical health. Over the past 25 years,
researchers have uncovered strong evidence for a
relationship between smoking and health in many
countries, including Japan, the US, Australia, the

UK, France, Brazil, and Korea.!®

Associations between smoking and physical and
mental health have been thoroughly examined in
adolescents and people with psychiatric disor-
ders.'” In the present study, a questionnaire, the
Total Health Index (THI) was used to assess the
relationship of smoking classes and perceived
physical and mental health!*'” in a cohort of mid-
dle-aged men. We report smoking-related risks of

depression and mortality of all causes of death and
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of lung cancer (C34: symbol of International Classi-
fication of Disease, 10th Edition, or ICD-10).
Several studies have demonstrated that depres-
sion is related to smoking, but only a few studies
have shown this in Japan'®. Thus, in the present
study, we assessed the effects of smoking on physi-
cal and mental health, with a special emphasis on
the association between heavy smoking and de-

pression in middle-aged men in Japan.
I1. Methods

Residents of 5,632 men aged 40-69 years living
in Komochi Village and Isesaki City in Gunma Pre-
fecture, Japan, were first surveyed in 1993 in a co-
hort named the Komo-Ise Study'™®. The second
survey was performed in 2000. Cases of deaths and
migrations were collected from the municipal Basic
Resident Registers of the local government having
got permissions of the Ministry of Health and Wel-
fare, Government of Japan, from 1993 to 2011 for
18 years. All men completed a written health ques-
tionnaire that included a symptom assessment
scale, the THI, to assess perceived health!>%17,
The following cases were excluded from the pres-
ent survey leaving a final total of 4,116 men: 184
censored cases; 503 men who did not participate in
the second survey; and 829 men who had many
missing or error answers in the questionnaire.
More than 20 academic reports have been pub-
lished from the cohort data base of the Komo-Ise
survey including the THI findings and the mortali-
ty risks. 131829
Study Variables

The 4,116 men were classified into the following
classes according to cigarettes consumption: had
never smoked (n=1,119); quitted smoking (n=740);
and were current smokers (n=2,257). The cohort of
3,376 men (all participants except 740 men who
had quit smoking) were classified into the follow-

ing four classes: never smoked (n=1,119); smoke

202086 (6)

1-19 cigarettes/day (n=635); smoke 20-29 ciga-
rettes/day (n=1,024); and smoke =30 cigs/day
(n=598). Physical and psychotropic symptoms were
assessed using average THI scale scores, which
were calculated separately for the four smoking
classes (Table 1). The unit of scale score of Table 1
is cumulative %tile or ranking of his positive num-
ber of respiratory organ symptoms. The least
symptom of respiratory organ as 1%tile to the maxi-
mum number of symptoms as 100%tile in a repre-
sentative men population. Furthermore, the pro-
portion (%) of heavy smokers were calculated in the
seven classes of depression men by the THI.
Statistical Analysis

A multivariate analysis of variance (MANOVA)
was used to evaluate the associations between
smoking level and THI scale scores. The associa-
tions ware tested between the four smoking classes
for the average scale score of the THI by Bonfer-
roni tests. Mortality risks and relative risks were
estimated with 95% confidence intervals (CIs)
based on cumulative mortality during the fixed
study period. The association between depression
scale scores classes and heavy smokers % was test-
ed by the chi-squared (x 2) test. Data were ana-
lyzed using SPSS/PC ver. 19 statistical package
(SPSS, Chicago, IL, USA) and SAS ver. 9.4 (SAS In-
stitute Inc., NC, USA). All reported p-values are
two tailed and those less than 0.05 were considered
as statistically significant.

Ethical approval for this study was granted by
the Gunma University Epidemiological Research
Ethics Committee (No. 16-5, 2004) and by the Re-
search Ethics Committee of NOP of International
Eco—-Health Research Group (No. 1, 2012).

I11. Results

Table 1 shows the average scores of the 15 THI
scales for the four smoking classes, as well as the
results of the MANOVA and Bonferroni test. The
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Table 1 Average scale scores in cummulated %tile of THI, the Total Health Index, of the four classes of men by
smoking level from the Komo-Ise cohort men, tested by Bonferroni Statistics, which identified the three
types of dose-response relationship, a-b-c, a-a-b, and a-a-a.

‘THI Scales Never Smoked 1-19 cigs/day  20-29 cigs/day  >30 Cigs/day F P-Value T
N=712 N=535 N=880 N=522
Type a-b—c*
Respiratory Organs mean = SD 49.4 + 27.0a 53.5 & 26.7b 56.0 & 26.9b 60.6 + 25.4c 3115.9 0.000
95% CI 47.9-51.0 51.2-55.8 54.2-57.8 58.3 - 62.9
Digestive Organs mean + SD 52.6 = 24.9a 53.3 £ 25.5a 57.6 £ 25.3b 64.7 £ 24.6¢ 3821.6 0.000
95% CI 51.1-54.1 51.2-55.5 55.9-59.2 62.5-66.8
Morning-Eveningness mean + SD 49.6 + 27.8a 512 +27.2a 56.2 1 26.9b 64.2 + 27.1c 3024.8 0.000
95% CI 48.0-51.3 48.9 - 53.5 54.4 - 56.0 61.8 - 66.5
Total Scale of Body & Mind ~ mean * SD 458 £29.1a 479+ 284a 528+ 27.7b 543 +282c 23949 0.000
95% CI 46.5-49.9 45.4-50.3 50.9 - 54.7 51.8 - 56.7
Schizophrenia mean =+ SD 53.5 + 28.2a 50.0 = 28.7a 47.5 + 29.3b 43.7 + 28.4¢ 2262.7 0.000
95% CI 51.8 - 55.2 47.6-52.5 45.6 - 49.4 41.3-46.2
Type a-a-b*
Mouth and Anus mean+SD 55.6 & 25.9a 53.2 = 25.9a 56.0 & 25.3a 61.5 & 25.0b 3681.1 0.000
95% CI 54.0-57.1 51.0-55.3 54.3-57.7 59.3-63.7
Eye and Skin mean+SD 54.1 4+ 27.2a 53.7 = 27.0a 54.5 + 25.8a 60.4 £ 27.0b 3266.8 0.000
95% CI 53.2-56.4 51.4 - 56.0 52.7 - 56.2 58.1-62.7
Vague Complaints mean=+SD 495+ 283a  495+27.8a 524+ 27.6a  59.1+261b  2690.5 0.000
95% CI 47.7-51.1 47.1-51.8 50.6 - 54.2 56.8- 61.5
Short Temper mean+SD 50.8 + 28.7a 52.3 + 28.7a 52.2 + 28.7a 60.8 + 28.4b 2627.4 0.000
95% CI 49.1-525 49.9-54.7 50.3 - 54.1 58.4 - 63.3
Anxiety mean=+SD 52.6 * 28.5a 52.4 + 27.7a 51.8 = 27.6a 57.5 = 27.2b 2757.2 0.000
95% CI 50.9-54.3 50.0 - 54.7 49.9-53.6 55.1-59.9
Neurotics mean+SD 48.2 + 28.6a 48.8 + 28.4a 489 + 28.4a 53.7 £ 29.0b 22725 0.000
95% CI 46.5-49.9 46.3 -51.2 47.0-50.8 51.2-56.1
Depression mean+SD 53.9 + 25.6a 53.5 £ 25.8a 54.1 + 25.6a 59.2 £ 26.2b 3422.5 0.000
95% CI 52.3 - 55.4 51.3 - 55.7 52.3 - 55.7 57.1- 615
Type a-a-a*
Aggressiveness mean+SD 55.2 + 28.7a 57.3 +29.0a 58.6 + 28.1a 58.3 + 29.1a
95% CI 53.5-56.9 54.9 -59.7 56.7 - 60.5 55.9 - 60.8 3007.9 0.048
Nervousness mean=+SD 53.5 £ 28.9a 54.4 + 28.9a 51.3 + 28.3a 54.9 + 29.4a
95% CI 51.8-55.2 52.0 - 56.9 49.4 - 53.2 52.0-57.4 2590.4 0.086
Psychosomatics mean=+SD 49.9 + 28.4a 48.6 £ 29.0a 48.0 = 28.2a 50.6 £ 29.3a
95% CI 48.2-51.6 46.2-51.1 46.1-49.9 48.1-53.0 22439 0.293

*: Bonferroni test, no significant difference if mean followed by the same letters, significant difference otherwise.
T : P-value < 0.05, significant difference among the four means of scale score of smoking classes, based on MANOVA.
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Bonferroni test revealed three effect types for the
average THI scale scores between the four smok-
ing classes. The three effect types were coded as
a-b—c,a-ab,and a—a—a.

The a-b—c effect type reflects a significant differ-
ence between a smoking class and the adjacent
smoking class in all the four smoking classes. This
means that the more the men smoked, the more
symptoms they reported. This pattern was found in
the comparisons between the classes of never
smoked, smoke 1-19, 20-29, and >30 cigs/day.
This linear dose-response pattern was observed in
the following five THI symptom scales: Respiratory
(frequent coughing, phlegm, or sneezing, and
throat irritation or pain); Digestive (stomachache
or discomfort, indigestion, and diarrhea); Evening-
ness lifestyle or chronotype (stays up late, gets up
late, often skips breakfast, irregular meals, poor
appetite, and low energy); Total body and mind
symptoms and complaints; and Low-to-high
schizophrenia tendency (Table 1).

The respiratory organ THI scale was most sensi-
tive to smoking stress; there was a significant dif-
ference between the average scores of the nev-
er-smoking and smoke 1-19 cigs/day groups
(p=0.001; Bonferroni test), and no other be-
tween—group differences in the other four scale
scores. A linear ascent dose-response relationship
was seen in four of the THI scales, and this rela-
tionship was descent only in the schizophrenia
scale.

The a-a-b effect type indicated that no signifi-
cant differences were found between the first three
smoking classes (never smoking, smoke 1-19, and
20-29 cigs/day) in the average scores of the seven
following THI scales: Mouth and anus (rough
tongue, swollen or bleeding gums, bad breath, con-
stipation, piles, and bleeding hemorrhoids); Eyes
and skin (itchy, hot or red eyes, rough, itchy or
sensitive skin, and a rash); Vague complaints (feel-
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ing tired, sluggish, heavy, or languid, headaches or
dull aches, a desire to lie down, and general mal-
aise); Short temper (easily irritated, loss of temper,
acting without considering the consequences, and
getting upset); Anxiety (worrying about small
things, feeling uneasy when one’s work is ob-
served by others, nervous or shaky, feeling weak,
worrying about the past, frequent cold sweats, and
feeling mentally tired or depressed); Neurotics
(could be diagnosed as it by THI); and Depression
(could be diagnosed as it when the score was 22
points or more). However, there were significant
differences in the average scores of these seven
scales between the never smoking to smoke 1-19,
and 20-29 and 30 cigs/day or more classes as
shown in Table 1. The a—a—b effect type showed a
J-shaped dose-response relationship.

The a—a-a effect type indicated there were no
significant differences (P>0.05) in the average scale
scores between the four smoking classes in the
three following THI scales: Aggressiveness (posi-
tive and active, not timid, never dizzy, often drinks a
lot, and is overweight); Nervousness (nervous,
sensitive, worries about cleanliness); and Psycho-
somatics (could be diagnosed as it by THI) (Table
1).

Table 2 shows the prevalence (%) of depression
diagnosed by the THI, and cumulative mortality
rates by all causes and by lung cancer (C34 in the
ICD-10) for the four smoking classes of the Ko-
mo-Ise cohort of 3,376 or 4,116 men. The risk ratio
of depression was highest in the heaviest smoker
class (RR=1.423) among all the four classes.

Men who smoke 30 cigs/day or more had the
highest mortality risk ratio of lung cancer (C34),
RR=3.71, compared with the other smoking groups
(20-29 cigs/day: RR=1.42; 1-19 cigarettes/day:
RR=0.94; had never smoked: RR=1.00). Mortality
risk ratios of all causes of death were 1.81, 1.88,
1.59, and 1.00, respectively (Table 2). Fig. 1 shows
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Table 2 Rates of depression, mortality risk by all causes, and mortality risk by lung cancer (C34) in men of
Komo-Ise cohort from 1993 to 2011, classified into four classes according to smoking levels

Depression Cumulative Mortality Rate and Risk by All Causes Cumulative Mortality Rate and Risk by Lung Cancer (C34)
Depres- 95% CI of | Cumula-
sion Cumula- | 95% CI of | 95% Clof Cumula- |8 la | tive | on
n Number tive Cumula- | Mortality . tive . .. 195% CI of
(His Depres- D N N " Mortality Deaths N tive Mortality .
. H epres- of Mortality tive Risk " Mortality . " Mortality
Four Smoking | Scale sion N y . N Risk by Lung Mortality |  Risk .
N sion Risk N Deaths | Rate by |Mortality | Ratio by . P-Value | 2 Rate by " Risk by | P-Value
Groups Score of | Preva- . Ratio by Cancer Rate by | Ratio by
Ratio by All All Rate by All o Lung Lung
THI was | lence, % All (C34/N) Lung Lung
Causes | Causes, Al Causes Cancer, % Cancer
22 or % Causes Causes (C34) Cancer | Cancer
more) 5 (C34) | (C39)
Never smoked 8.08—
& quitted, 67 3.60 1.00 1,859* 179 9.63 : - 1.00 0.82-1.22 1000 |5/1,119 045 0.06-0.84| 1.00 0.29-3.44 1.00
1,859 men* 1185
1-19 cigs/day| 55 393 0956 | 635 o7 1528 1239- | 150 126199 <0.0001|6/635 094  0.19-169| 209 065690 021
635 men 18.63
20-29 cigs/day| 4 3.02 0.734 1024 185 1807 1956 188 155-227 <0.0001|7/1,024 068 018119 142  049-481 045
1,024 men 20.87
> 30 cigs/day| g5 585 1423 598 104 1730 S| 181 144-226 <00001 | 10/508 167  064-270| 371 1201089  0.02
598 men 21.07

*: Sum of 1,119 men who never smoked and 740 men who had quitted smoking.

Heavy smoker, %
25

221

15.2
134 13.8 147 14-2/

<Manic --- <Scale Score of Depression>--- ->Depressive

20

12.2

0 T T T T T T ]
10 points 11 12--13 14-16 17-18 19-21 22-25

Fi

.1 Prevalence (%) of heavy smokers (> 30 Cig/
day) in seven classes of men on the manic-de-
pression scale. This scale has 10 gestions or
items and each item has three answers: {yes,
intermediate, no} or 3, 2 and 1 points given,
each. The sum of the points is his scale score
point. Scale score of 22 points or more is the
cut-off point of depression from the normals
and manics. It is notable that the depression
men has the highest prevalence (%) of heavy
smokers, with p=0.0014.

9

seven groups that were classified according to THI
depression scale scores, ranging from manic (a
score of 10) to depression (a score of 22 or more).
The depression group had a significantly higher
proportion (%) of heavy smokers (22.1%; x %=
—3.586, P=0.000335; x —squared test), and the
other six groups with lower depression scores had
a lower proportion (%) of heavy smokers, ranging
from 12.2 to 15.2%.

IV. DISCUSSION

Our data indicate that smoking has a significant

effect on physical health and a slight effect on psy-
chotropic or mental health. The average THI scale
scores revealed that smoking increased complaints
and symptoms of the respiratory organs, digestive
organs, mouth and anus, total scores of body and
mind symptoms, vague complaints, morning-
ness—eveningness chronotype, eyes and skin, short
temper, anxiety, neurotics, and depression. These
findings support the theory that smoking affects
physical health and that heavier smoking increases
the risk of physical diseases.

Smoking produces tar particulates that stimulate
the upper respiratory tracts and enter into deep
terminal tissue of the lung. The tar also enters into
the digestive organs, it can cause serious condi-
tions. The digestive organs of the male smokers in
this survey were found to be significantly affected,
depending on smoking levels, such that men who
smoke >30 cigs/day had most of these adverse ef-
fects including stomachache, indigestion, and diar-
rhea (CI 62.5-66.8; P<<0.0000). This is in line with
our findings of a significant effect of smoking on
the mouth and anus including rough tongue, swol-
len or bleeding gums, bad breath, constipation,
piles, and bleeding hemorrhoids (P<<0.0000). Simi-
larly, smoking has been reported to have various
effects on the digestive organs and to be a risk fac-
tor for gastrointestinal ulcers.?**

The heavy smokers in this study complained
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more of cough, phlegm, sneezing and indigestion,
and were more likely to sit up late at night showing
an eveningness chronotype (P<<0.000). Smokers
have been reported significantly more likely to suf-
fer from insomnia and to complain daytime sleepi-
ness than non-smokers. #?

Smoking has adverse effects on physiological
and emotional processes. Our results indicate that
the average scale scores of body and mind total
symptoms, vague complaints, and short temper, in-
creased related to smoking levels (P<<0.001).
Those who smoke >30 cigs/day had the highest
average total scores for body and mind symptoms,
vague complaints, and short temper, with CI values
of 51.8-56.7, 56.8-61.5, and 58.4-63.3, respectively.

A reverse effect was found of smoking level and
symptoms of schizophrenia. Men who smoke >30
cigs/day had the lowest score in the schizophrenia
scale (43.7+28.4) than never-smokers (53.5=+
28.2) and light or moderate smokers. This indicates
that smoking does not lead to schizophrenia, which
supports preceded findings.?®

In this study, we found that heavy smokers had a
higher average anxiety level (57.51+27.2) than the
other smoking groups. This is consistent with the
finding that smoking increases the risk of anxiety
disorders during not middle age but during late ad-
olescence.””

Concerning the association between smoking
level and depression, we found that the proportion
of heavy smokers in depressed men with THI scale
score of 22 or more was higher than that of the oth-
er less depressed men. These results are consis-
tent with preceded studies that have reported close
associations between depression and a high pro-
portion of heavy smoker in Western popula-
tions.'>® Similarly, a national survey of adults in
USA, conducted from 2005 to 2008, found a strong
association between depression and smoking.?”

In our study, mortality rate by all causes of death
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was higher in smokers than in non-smokers. Simi-
lar results were obtained for the cumulative mortal-
ity rate and risk ratio of lung cancer. Men who
smoke > 30 cigs/day had a mortality rate and mor-
tality risk ratio of 1.67 and 3.71 (CI 1.29-10.89), re-
spectively. Heavy smokers are more likely to devel-
op lung cancer than those who smoke less. This
finding is consistent with preceded research show-
ing that lung cancer mortality increases to almost
40% at the highest smoking level (>42 cigs/day)*®
and that current smokers are 25 times more likely
to die from lung cancer than those who have never
smoked.? Smoking habit was surveyed in more
detailed in the second survey in 2000. Net years of
smoking will be informed for every smoker. Smok-
ing history of 740 quitted men will also be made
clear of the years of smoking and number of ciga-
rettes smoked a day. Present data on smoking
could be improved to more detailed and finer one

in future.
V. CONCLUSION

This study provides evidence that smoking has
specific effects on perceived physical health, and
also has some psychotropic effects. A close associ-
ation between heavy smoking and depression was
found in this Japanese cohort.
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RIS AD 5k

WD DBy ~DFEEDS, ¥R - FEC Y A7 A E X OSBRI SE THI I & - T HARAHER 4
3,376 2 WRE & L BENEEHFEIC X > CERMICHE Sz, ZOEMIZBEEIC X -
T, Wb, 1H1-19 K% SH, 20-29 KKk, 30 KDL LS, @ 4RI S/, THI X
MR, HALER, R, 9 oW, BEMAL ELEM IS REMINTE D, FREERED
Tk H2y 38, TRads,) 20kE it TABICRERM LIS, RESSE
WZ L, HEREEZHBET 2IERENLVH 2 VITHEN I E2EKT 5,

WIS { 72 AT DN CEIRER R, HILERREE, WD UARTEE O RES OB I
X 2 PSR DR DO VIEIZ BN K E o 7o, MhDflRER, 5K, KIED, IOk ED TR
JEE, BT RBMIEE O ARERRIE 22 JFHOBKICHRTH > 7. REERE L
DERERFEIZ 4 DD 7 5 2 TEPRERHIZZEL S TIRIF—EL Tz, MisADEEY A
I KEBRIEE TRICE D o 72 BBV 2 7 16=3.71), KEBUEEEOHEAEE ) SREDOATE
otz (p=0.0014).



