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Background. Smoking is the second leading cause of death. Limited studies are available about smoking and overall diet quality.
The current study was aimed at finding an association of s-KAP (smoking-related knowledge, attitude, and practices) with
nutritional status and diet quality. Methodology. The current study was a cross-sectional community-based study conducted in
Jurong city, China. Validated questionnaires were used for the collection of data regarding s-KAP and dietary intake. Correlation
and multivariate linear regression analysis were used for the association of s-KAP scores with diet quality scores and nutritional
status. Results. The total numbers of participants were 7998 with a mean age of 59.3±11.4 years, including 38.5% males and 41.5%
females. s-KAP scores were categorized into two groups, i.e., High s-KAP group and low s-KAP group. The High s-KAP group
had significantly higher (P<0.05) diet scores and BMI but lower (P<0.05) WC (waist circumference) andWHR (waist to hip ratio)
than the Low s-KAP group. Independent positive association (P<0.05) of s-KAP scores with diet scores was observed after the
adjustment for age, gender, physical activity, alcohol consumptions, monthly income, and anthropometric measures (BMI, WC,
and WHR). Similarly, smoking was positively associated (P<0.05) with diet scores after adjustment for covariates. Conclusion. In
conclusion, the higher s-KAP scores indicated more knowledge regarding the harmful consequences of the smoking outcomes,
positive attitude, less smoking practices, and having a good plan to quit smoking. Individuals with high s-KAP scores had good
diet quality and lower adiposity measures. Furthermore, s-KAP scores and smoking status were having an independent positive
association with diet scores.

1. Introduction

China is the largest tobacco consumer, consisting of 300
million current smokers. In 2010, 28.1% of Chinese adults,
including 52.9% of men and 2.4% of women were smokers
[1]. The second leading cause of death and a significant risk
factor of mortality in China are smoking [2]. Also, smoking is
an independent risk factor for chronic diseases like diabetes,

cardiovascular diseases, chronic respiratory diseases, chronic
kidney disease, and various types of cancers [3].

Chronic diseases like cancer, diabetes, and cardiovascular
diseases, associated with smoking are also modifiable by diet.
Poor diet quality can increase the risk of mortality [4] and
may exacerbate the risk of cancer and coronary heart diseases
[5] while healthy diet and lifestyle (including no-smoking,
low alcohol consumption, and proper physical activity) could
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Total Population = 11151

Excluded

Final numbers including
hypertension and diabetes = 7798

All types of cancer, viral hepatitis,
Fatty liver disease, stroke, coronary,
heart disease, rheumatoid arthritis,
gastro intestinal disease and chronic
obstructive pulmonary disease = 3151

Figure 1: Total 11,151 individuals were investigated for this study. Individuals with chronic diseases (N=3153) were excluded. Finally, 7,798
individuals were included in this study.

prevent cardiometabolic diseases [6]. Diet quality might be
influenced by nutrition knowledge, as nutritional knowledge
is an influencing factor for the selection of a healthy diet
[7]. Nutrition awareness has been found to have a direct
effect on diet quality, as indicated by diet diversity, energy
density, and adequacy to achieve dietary recommendations
[8]. Higher nutrition knowledge is positively associated with
diet quality and lower blood pressure[9].Earlier, a study
showed that smokers consume lower quality of diet as their
essential nutrients intake is lesser as compared to nonsmokers
[10]. Moreover, Alkerwi et al. found an inverse relationship
between the intensity of tobacco consumption and overall
diet quality in people from Luxembourg [5]. It might be
possible that people who have good smoking KAP scores also
have good nutrition knowledge. Thus, they are likely to have
a good diet quality.

Specific intervention is needed, which can support the
community to take care regarding their own health as well
as their families’ health. Hence, it seems essential to under-
stand individuals’ smoking-related knowledge, attitude, and
practices (s-KAP) along with diet consumption and nutri-
tional status for better interventions. Previously, some studies
explored tobacco-related KAP in a specific population or
with particular objectives in China. For example, s-KAP
was investigated in nurses who had some knowledge about
the impact of tobacco use on human health, but they sel-
dom practiced smoking cessation interventions [11]. Another
study reported that a high smoking rate and insufficient
knowledge regarding the impact of smoking on health among
male health care providers might be a barrier to tobacco
control efforts [12]. One study in young male adult found
that smokers with higher education had better knowledge
and positive attitude towards smoking but poor behavioral
outcomes [13].

Previously, the relation between individual specific essen-
tial nutrients (macro and micronutrients) and food intake,
including tobacco smoking status, have been described in
the literature [10, 14]. However, the relationship between
tobacco smoking and overall diet quality are rare. Recently,
the focus of some epidemiological studies changed from
single nutrients to overall dietary patterns scores [15–17].
Therefore, in the current study, we also focused on overall diet
quality scores.The purpose of this study was to investigate the

existing relationship of s-KAP scores with nutritional status
and dietary scores among the respondents inChina. Based on
these investigations, the association between these variables
could improve the public health messages aimed at smoking
cessation and tobacco control and promote healthy dietary
behaviors in this targeted population of a developing country.

2. Methods

2.1. Study Population. The study subjects in this cross-
sectional survey were selected by multi-stage sampling
method from October to November 2015 in Jurong city,
Jiangsu Province, China. A total of 11151 subjects aged 18-97
years participated in the survey.

Firstly, we randomly selected 8-10 villages in each town-
ship in a total of 13 townships and then randomly selected 100
subjects in each village. This study included the individuals
with complete smoking and diet information according to
the questionnaire and excluded the subjects with incomplete
information of smoking and diet as well as with some chronic
disease whichmight influence diet quality. The final numbers
of participants for analysis were 7998 (Figure 1).

The study protocol was approved by the ethical review
board of Nanjing Medical University, according to the Dec-
laration of Helsinki. Written informed consent was obtained
from each participant.

2.2. Data Collection. Data were collected by trained per-
sonnel, who were trained regarding techniques of interview,
practical applications, tools of data collection, and area
guidelines before the data collection.

A predesigned and pretested questionnaire was used for
the collection of data from all participants. The standard
survey was including age, gender, educational levels, smoking
status, SHS status, s-KAP, drinking information, income
levels, physical activity index level (PAI), and nutritional
status based on anthropometric measurements.

2.2.1. Smoking-Related KAP

(1) Smoking. Smoking statuswas divided into three categories,
i.e., current smokers, occasional smokers, and nonsmokers.
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Table 1: General characteristics of the study population.

Variables Males (3078) Females (4920) Total (7998)
Age a∗∗ 60.7±11.3 58.4±11.4 59.3±11.4
Education b∗∗ No response 6(0.2) 8(0.2) 14 (0.2)

<Middle schooling 1483(48.2) 3362 (68.3) 4845 (60.6)
Middle schooling 1125 (36.5) 1201 (24.4) 2326 (29.1)
High schooling 413 (13.4) 305 (6.2) 718 (9.0)

College and above 51 (1.7) 44 (0.9) 95 (1.2)
Monthly income per person b

<2000 RMB 2279 (74.0) 3722 (75.7) 6001 (75.0)
2001-4000 RMB 567 (18.4) 889 (18.1) 1456 (18.2)
>4000 RMB 232 (7.5) 309 (6.3) 541 (6.8)

Smoking status b∗∗ No response 0 (0.0) 1(0.0) 1 (0.0)
Yes 1732 (56.3) 61 (1.2) 1793 (22.4)
No 1346 (43.7) 4858 (98.7) 6204 (77.6)

Second-hand smoking b No response 1(0.0) 2(0.0) 3 (0.0)
Yes 1738 (56.5) 2861(58.2) 4599 (57.5)
No 1339 (43.5) 2057 (41.8) 3396 (42.5)

Drinking alcohol b∗∗ Never 1291 (41.9) 4440 (90.2) 5731 (71.7)
Yes 1787 (58.1) 480 (9.8) 2265 (28.3)

BMI (Kg/m2) a∗∗ 24.6±3.5 25.1±3.6 24.9±3.6
BMI b∗∗

<18.5 58 (1.9) 60 (1.2) 118 (1.5)
18.5-23.9 1243 (41.3) 1807 (37.4) 3050(38.1)
24.0-27.9 1269 (42.1) 2049 (42.4) 3318(41.5)
≥28 442 (14.7) 912 (18.9) 1354(16.9)

WC (cm) a∗∗ 83.3±9.6 81.3±9.5 82.1±9.6
Central Obesity b∗∗ Normal 2227(74.0) 2174 (44.2) 4451 (55.7)

Waist ≥90 for males and waist ≥80 for females 801 (26.0) 2746 (56.8) 3547 (44.3)
WHR (WC/HR) a∗∗ 0.89±0.06 0.86±0.07 0.87±0.07
Abdominal Obesity b∗∗ Normal 2251 (82.9) 599 (12.2) 3150 (39.4)

Obese WHR> 0.94 males and >0.80 Females 527 (17.1) 4321 (87.8) 4848 (60.6)
s-KAP scores∗∗ 11.7±3.6 13.1±5 12.5±3.7
Diet Scores∗∗ 41.8±11.8 38.6±10.7 42.7±10.7
a=Independent t-test; b=Chi square test; ∗∗=P<0.01.
Data are expressed as mean±SD and N (%).

(2) Second-Hand Smoking (SHS). Second-hand smoking sta-
tus was categorized into the seldom exposed group and
exposed the group. The exposed group was defined as
individuals whowere exposed to second-hand smoking more
than 15 minutes per day.

(3) s-KAPQuestionnaire and Scores.The s-KAP questionnaire
(supplementary Table 1) was adopted from the previous
literature [13], consisting of three sections. Furthermore, for
reliability, the Cronbach alpha of the questionnaire was more
than 0.70. In the knowledge section, a total of eight questions
were included regarding the relation of smoking (both active
and passive) with diseases. In the attitude section, five items
were included about the attitude of the participants towards
smoking. Finally, in the practice section, four questions were
included. The total maximum s-KAP scores were 20, includ-
ing eight scores for knowledge, five scores for attitude, and
seven scores for practices. Furthermore, s-KAP scores were
divided into two groups, i.e., Low s-KAP and High s-KAP

groups.The Low s-KAP group had respondents scored below
themean score while the High s-KAP group had respondents
scored a mean score or above.

2.2.2. Dietary Assessment and Diet Scores. A previously vali-
dated food frequency questionnaire was used for the dietary
assessment [18]. The quantity of each food was reported
in Liang (a Chinese unit for the measurement equal to
50 grams). FFQ consists of food groups, i.e., cereals (rice,
wheat, and noodles), grains, eggs, poultry and meat, milk
and milk products, vegetables, fruits, oil, fish and shrimps,
salt and sugar. Diet quality scores were calculated for all
individuals according to the previously described Chinese
dietary guideline index scores (online supplementary file
Table S2) according to the recommended energy intake food
intake. Briefly, the CDGI components were including six
adequacy components including grains, vegetables, fruits,
nuts and soya bean products, milk & products, and seafood
whereas four moderate products were included meat and
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Table 2: Comparison of smoking-related KAP according to diet scores and anthropometric measurements.

Low s-KAP(N=3987) High s-KAP(N=4011) P value
Diet scores 41.2±10.7 (40.8;41.5) 44.4±10.6 (43.7; 44.4) P<0.001
BMI (Kg/m2) 24.8±3.7 (24.7; 24.9) 25.0±3.4 (24.9; 25.1) 0.015
Waist Circumference (cm) 82.5±9.7 (82.1, 82.8) 81.6±9.5 (81.3; 82.9) P<0.001
WHR (WC/HC) 0.88±0.07 (0.878; 0.882) 0.87±0.06 (0.866, 0.870) P<0.001
Independent t-tests were used for comparison.
Data are expressed as mean±SD (95% CI).

poultry, oil, salt, and alcohol. For each component, 0-10 with
the maximum total score of 100 scores was given [19].

2.2.3. Anthropometry. Height was measured in cm to the
nearest 0.1 cm with bare feet, and weight was measured in kg
to the nearest 0.1 kg with light clothing. BMI was calculated
as kg/m2 and categorized according to cutoffs for Chinese
adults as underweight (<18.5), normal (18.5-23.9), overweight
(24.0-27.9) and obese (≥28)[20].Themeasuring tapewas used
to measure waist circumference (WC) in cm to the nearest
0.1 cm around the abdomen at the level of the umbilicus
(belly button). Central obesity was defined as WC>90 cm for
males and 80 cm for females [21].WHRwas calculated to find
abdominal obesity. Abdominal obesity was defined as WHR
of more than 0.94 for males and 0.80 for females [22]. BMI,
WC, and WHR were referred to as nutritional status.

2.2.4. Other Covariates. Educational levels were divided into
less than middle schooling, middle schooling, high school-
ing, and college and above levels. Income level was reported
in Chinese Yuan earning by each person per month and cate-
gorized into three groups, i.e., <2000, 2000-4000 and >4000.
Smoking consisted of current smokers, occasional smokers,
and never smokers. Drinking status was divided into drinkers
and nondrinkers. PAI was calculated as the time spent
in different activities multiplied by the assigned metabolic
equivalents (MET) values: housework andwalking= 3.0MET,
gardening or farming= 4.0 MET, home repairs = 4.5 MET,
cycling and sports= 6.0 MET, and stair climbing=8.0 MET
[23].

The covariates were selected according to the previous
literature. Physical activity [24], socioeconomic position
based on income [25], education [26], alcohol consumption
[27], and nutritional status [28] are the direct influencing
factors for diet quality. All models were adjusted for these
covariates in multivariate analysis.

2.3. Statistical Analysis. Data were analyzed using IBM SPSS
Statistics, Version 22.0 (IBM Corp, Armonk, NY, USA) and
expressed as mean ± SD for normally distributed continu-
ous data, median and interquartile range for not normally
distributed continuous data, and frequency and percentages
for categorical data. Independent t-tests and Mann Whitney
tests were used for the comparison of continuous variables
while chi-square tests were used for categorical variables.
Independent t-tests were used to find the comparison of

anthropometric measurements and diet scores between two
groups of s-KAP scores. Spearman correlations were used for
the relation of s-KAP scores with dietary intake and anthro-
pometric measurements. Multiple linear regressions were
used for the association of diet scores (dependent variable)
with the s-KAP scores after adjustment of the covariates (age,
gender, PAI, alcohol consumption, education levels, income,
and anthropometric measurements including BMI, WC, and
WHR).There was no issue of heteroskedasticity in our linear
regression model because the plot of residuals showed an
even envelope of residuals created in the linear regression
plots for all models. As for multicollinearity, the tolerance
score was more than 0.1, and the variance inflation factor
(VIF score) was between 1 and 10 for all models. A two-
tailed P value less than 0.5 were considered as statistically
significant.

3. Results

3.1. General Characteristics of the Study Population. A total
of 7998 respondents (61.5% females and 38.5% males) with
mean age 59.3 yearswere included in this study (Table 1). Edu-
cational levels, smoking, drinking, BMI, central and abdomi-
nal obesity was significantly associated with gender (P<0.05).
Females had significantly higher (P<0.01) s-KAP scores than
male participants.Male’s respondents had significantly higher
(P<0.01) diet scores than females. Females had significantly
higher (P<0.01) s-KAP scores than male participants. Male’s
respondents had significantly higher (P<0.01) diet scores than
females.

3.2. Comparison of Smoking-Related KAP according to Diet
Scores and Anthropometric Measurements. Diet scores and
anthropometric measurements were compared between the
low and high s-KAP groups (Table 2). Diet score of the High
s-KAP group was significantly higher than the group with
low s-KAP scores. Regarding weight status, BMI of Low s-
KAP groups (24.8±3.7) was significantly higher (P<0.05) than
the High s-KAP group (25.0±3.4). The WC of the Low s-
KAP group was 82.5±9.7, significantly higher (P<0.05) than
the High s-KAP group. Similarly, the WHR of the low s-KAP
group (0.87±0.1) was significantly lower (P<0.05) than the
other group. Although values of adiposity measures for both
groupsweremuchhigher from the standard values.Therewas
a significant difference between the diet scores and s-KAP
scores of SHS and smoking groups (Supplementary Table 3,
P<0.01).
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Table 3: Multivariate linear regression analysis for the association of s-KAP scores and diet quality scores

Variables Model 1 Model 2 Model 3
Whole population (N=7998) 0.341 (0.269, 0.414)∗∗ 0.342 (0.270, 0. 414)∗∗ 0.337 (0.265, 0.410)∗∗

Hypertension
Yes (N=4656) 0.337 (0.240, 0.433)∗∗ 0.338 (0.242, 0.434)∗∗ 0.330(0.233, 0.426)∗∗

No (N=3342) 0.350 (0.240, 0.461)∗∗ 0.351 (0.241, 0.461)∗∗ 0.350 (0.240, 0.460)∗∗

Diabetes
Yes (N=751) 0.530 (0.281, 0.779)∗∗ 0.517 (0.270, 0.765)∗∗ 0.515 (0.267, 0.763)∗∗

No (N=7247) 0.315 (0.240, 0.391)∗∗ 0.316 (0.240, 0.391)∗∗ 0.311 (0.236, 0.387)∗∗

Data as expressed as ß (95% CI) values.
∗indicates P<0.05;∗∗indicates P<0.01
Model 1 is adjusted for age, gender, physical activity index, alcohol consumptions, educational levels, income, and BMI.
Model 2 is adjusted for age, gender, physical activity index, alcohol consumptions, educational levels, income, and WC.
Model 3 is adjusted for age, gender, physical activity index, alcohol consumptions, educational levels, income, and WHR.
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Figure 2: Association of nutritional status with s-KAP scores (a) Relation between BMI with s-KAP scores (r=0.050, P<0.05) (b) Relation
betweenWC with s-KAP scores (r=-0.047, P<0.05) (c) Relation between WHR with s-KAP scores (r=-0.103, P<0.05).

3.3. Dietary Intake and Correlation Analysis. Dietary intake
of respondents according to s-KAP groups has shown in
online supplementary file Table S4. Cereals intake, alcohol
consumption, sugar, and salt intake were higher (P<0.05) in
the low s-KAP group.Whole grains, potato, seafood, nuts and
soy products, poultry andmeat, milk and products, and fruits
intake of low s-KAP were significantly lower (P<0.05) than
the high s-KAP group.

The correlation of the food group’s daily intake with s-
KAP scores has been shown in online supplementary file
Table S5. For the whole population, a negative correlation
(P<0.01) of s-KAP scores was observed with cereals (rice,
wheat flour, noodles) intake (r=-0.178) and alcohol intake
(r=-0.161). While a positive correlation (P<0.01) with whole
grain (r=0.157), potato (r=0.125), seafood (r=0.1), and milk
and products (r=0.157) with s-KAP scores was observed.

3.4. Association of s-KAP Scores with Nutritional Status (BMI,
WC, and WHR). Figures 2(a), 2(b), and 2(c) show the asso-
ciation of s-KAP scores with nutritional status. As for BMI,
the trend of the association of s-KAP was positive r=0.050,
while a negative (P<0.05)withWC (r=-0.047) andWHR (r=-
0.103). This association shows a week association between s-
KAP scores and nutritional status. Through linear regression,
s-KAP was having no significant association with BMI, WC,

and WHR after adjustment for covariates (Supplementary
Table S6).

3.5. Association of s-KAP Scores, Smoking, and SHS with
Diet Scores. Multivariate models confirmed an independent
association of s-KAP scores (P<0.01) with diet quality scores
in all three models after the adjustment of other covari-
ates including age, gender, physical activity index, alcohol
consumptions, educational levels, income, BMI, WC and
WHR(Table 3). In stratification analysis, s-KAP scores were
also having an independent association (P<0.01) with diet
quality scores in with and without hypertension and diabetes
in all three models. As for smoking status, all three models
confirmed smoking status as an independent influencing
factor of diet quality (Supplementary Table 7). In stratifica-
tion analysis for hypertension and smoking, smoking status
was significantly associated with diet (P<0.05). Second-hand
smoking did not influence diet quality inmultivariate models
(Supplementary Table 8, P>0.05).

4. Discussion

The current study demonstrated that s-KAP scores had an
independent positive association with diet scores after the
adjustment of other covariates. Respondents in low s-KAP
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scores group had lower diet scores; higher WC and WHR.
The respondents in the high s-KAP scores group had a
good dietary intake. Furthermore, smoking was having an
independent negative associated with diet quality, while SHS
was not significantly associated with diet quality. We did not
observe the significant association between nutritional status
based on BMI, WC, and WHR with diet quality. Up to our
best knowledge, this is the first study which determined the
association of s-KAP sores with nutritional status based on
anthropometric measurements and diet scores in the Chinese
population.

The higher s-KAP scores indicated more knowledge
regarding the harmful consequences of the smoking out-
comes, positive attitude, and a good plan to quit smoking and
less smoking practices. High smoking-related knowledge or
awareness regarding the health risks of smoking might have
a little impact on healthy behavior outcomes [29] because
this knowledge must need to merge with a positive attitude
to minimize unsafe and unhealthy smoking practices, which
lead to smoking cessation. Likely, nonsmoker individuals are
keen to know the consequences of the smoking outcomes;
also, they put their positive attitude into action and do not
practice smoking. The positive attitude may also develop
assertive behavior in nonsmokers, i.e., asking smokers not to
smoke help in promoting a smoke-free environment as well
[30]. This heterogeneity between nonsmokers and smokers
is significant for tobacco control. Earlier, a study found
systematic heterogeneity between nonsmoker and smokers
about smoking restrictions [31].

Furthermore, due to heterogeneity in behavior, smokers,
as compared to nonsmokers, are less likely to acknowledge
the consequences of smoking [32]. Earlier smoking cessation
hasmore significant health benefits and can be observed even
decades after quitting of smoking [33]. Although it is not
necessary that smoking-related knowledge and attitude could
translate into quitting smoking or less smoking practices [13].

Individualswho are awaremore about their health are less
likely to indulge in unhealthy behavior like smoking practice.
Following a healthy lifestyle can decrease smoking behavior
and practices [34]. We found a negative correlation of s-
KAP scores with WHR but week positive correlation with
BMI and week negative with WC. Although in multivariate
regression analysis, we did not observe significant association
between s-KAP scores and nutritional status. We divided the
s-KAP into two subgroups, i.e., low s-KAP group and high s-
KAP group. Also, WC and WHR of the Low s-KAP groups
were higher than high s-KAP groups. Earlier, it has been
documented that higher adiposity measurements influence
smoking behavior [35]. Another study also concluded that an
increase in cigarette consumption leads to abdominal obesity
in healthy women [36]. In literature, BMI has been shown
to positively associated with smoking intensity. There might
be other influencing factors, including alcohol consumptions,
physical inactivity, and unhealthy diet [37].

For better health, balanced and healthy diets, including
a variety of food groups are acceptable for individuals
(US Department of Health and Human Services and US
Department of Agriculture, 2005). Good dietary habits can
predict a healthy diet. Dietary habits could be a critical

factor in determining health and nutritional status [38].
To investigate the difference in dietary intake among the
respondents, we compared the dietary intake of low and high
s-KAP groups. The more comprehensive assessment of our
study demonstrated that, compared to the dietary intake of
the Low s-KAP group, the dietary intake reported by the high
s-KAP group was better. The food of low s-KAP had lower
consumption of whole grains, seafood, milk and products,
nuts and soy products, fruits, and high intake of salt and
cereals of high carbohydrate contents. Also, the overall diet
quality of High s-KAP group was better than Low s-KAP
group. These are the novel findings discussed in the present
study.

To investigate relationships between s-KAP scores and
diet quality, we examined the overall scores of smoking-
related to knowledge, attitude, and practices with overall
diet quality among the respondents. In general, smoking
KAP scores were positively associated with diet qualityscores.
Individuals who had higher KAP scores are likely to engage in
healthy eating behaviors, which include good quality of diet.
These are the novel findings and never investigated before.

Furthermore, the results from the current study also
provide an update that smoking negatively affects overall diet
quality, which predicts inadequate dietary intake among the
smoking population. In literature, it is reported that smokers
consume lower quality of diet as their essential nutrients
intake is lesser as compared to nonsmokers [10]. Smokers
are less likely to engage in healthy lifestyle behavior, i.e.
following unhealthy dietary practices and physical activity
[39]. It is very challenging to evaluate specific nutrients
for the translation into intervention for smokers. Therefore
identification of overall diet quality may better allow for
identification strategies to target for interventions [40]. Our
findingswere consistentwith a previous result who found that
smoking status is inversely associated with diet quality in a
population based on samples from Luxembourg [5].

Strengths of the study include a relatively large num-
ber of sample sizes, comprehensive information, and vali-
dated questionnaires. However, there were several limitations
which also need to be accounted for. First, the study design
was cross-sectional, whichmay reduce the researcher's ability
to make direct causality of the association with variables.
Second, dietary information collected by FFQ over one year
may have recalling biases. Third, we calculated the amount
of food in Liang (50 grams), may not be the exact estimate
of the food consumed by the respondents. Last, the observed
correlation of s-KAP, nutritional status, and diet scores needs
further confirmation in a cohort study. Nevertheless, the
current study is the first study which investigated the relation
of s-KAP scores with nutritional status and dietary scores in
the Chinese population.

5. Conclusion

In conclusion, the diet quality scores and nutritional status
(WCandWHR) of the high s-KAP groupwere better than the
low s-KAP group. Furthermore, s-KAP scores were having
an independent positive association with diet scores while a
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negative correlation with WHR. Smoking in Chinese pop-
ulation also affects their diet quality. Individuals with good
quality food had lower adiposity measures along with good
smoking-related knowledge, positive attitude, less smoking
practices, and having a good plan to quit smoking.
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Supplementary Materials

Smoking-related KAP questionnaire has been given in Sup-
plementary Table 1. In the knowledge section, a total of eight
questions were included regarding the relation of smoking
(both active and passive) with diseases. In the attitude section,
five items were included about the attitude of the partici-
pants towards smoking. Finally, in the practice section, four
questions were included. The total maximum s-KAP scores
were 20, including eight scores for knowledge, five scores for
attitude, and seven scores for practices. Supplementary Table

2 describes the calculation of diet scores according to Chinese
based dietary guidelines. Briefly, the CDGI components
were including six adequacy components including grains,
vegetables, fruits, nuts and soya bean products, milk &
products, and seafood whereas four moderate products were
included meat and poultry, oil, salt, and alcohol. For each
component, 0-10 scores with the maximum total score of 100
scores for every individual. Supplementary Table 3 shows the
difference between diet scores of SHS and smokers.Therewas
a significant difference between the diet scores and s-KAP
scores of SHS and smoking groups (P<0.01). Supplementary
Table 4 shows the dietary intake according to s-KAP groups in
the study population.. Cereals intake, alcohol consumption,
sugar, and salt intake were higher (P<0.05) in the low s-KAP
group. Whole grains, potato, seafood, nuts and soy products,
poultry and meat, milk and products, and fruits intake of
low s-KAP were significantly lower (P<0.05) as compared
to the high s-KAP group. Supplementary Table 5 depicts
the stratification correlation analysis of food groups’ daily
intake with s-KAP scores in the study population. For the
whole population, a negative correlation (P<0.01) of s-KAP
scores was observed with cereals (rice, wheat flour, noodles)
intake (r=-0.178) and alcohol intake (r=-0.161). While a
positive correlation (P<0.01) with whole grain (r=0.157),
potato (r=0.125), seafood (r=0.1), and milk and products
(r=0.157) with s-KAP scores was observed. Particular in
females, cereals was having negative association while potato,
whole grains, eggs, sea food,milk, meat and poultry, and nuts
and soya had positive association with s-KAP scores (r>0.1,
P<0.05). Supplementary Table 6 reveals the multivariate
linear regression analysis for the association nutritional status
and diet quality scores. There was no significant association
(P>0.05) of nutritional status based on BMI, WC and WHR
with s-KAP scores after adjustment for age, gender, physical
activity index, alcohol consumptions, smoking, educational
levels, income, and s-KAP scores. Similarly, in stratification
analysis for both hypertension and diabetes, the association
of nutritional status with s-KAP scores was also not signifi-
cant after adjustment for covariates (P>0.05). Supplementary
Table 7 shows the multivariate linear regression analysis for
the association smoking and diet quality scores. Smoking
was significantly negatively associated with diet scores after
adjustment for covariates (P<0.05). Similarly, in stratification
analysis for both hypertension and diabetes, the association of
smoking with diet scores remains significant after adjustment
for covariates (P<0.05). Supplementary Table 8 reveals the
multivariate linear regression analysis for the association SHS
and diet quality scores. There was no significant association
(P>0.05) of SHS with diet scores after adjustment for covari-
ates. Similarly, in stratification analysis for both hypertension
and diabetes, the association of nutritional status with s-KAP
scores was also not significant after adjustment for covariates
(P>0.05). (Supplementary Materials)
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association between the Mediterranean diet and high physical
activity among the working population in Croatia,” Medycyna
Pracy, vol. 70, no. 2, pp. 169–176, 2019.

[25] K. Backholer, E. Spencer, E. Gearon et al., “The association
between socio-economic position and diet quality in Australian
adults,” Public Health Nutrition, vol. 19, no. 3, pp. 477–485, 2016.

[26] M. Nicolaou, R. M. van Dam, and K. Stronks, “Acculturation
and education level in relation to quality of the diet: a study of
Surinamese South Asian and Afro-Caribbean residents of the
Netherlands,” Journal of Human Nutrition and Dietetics, vol. 19,
no. 5, pp. 383–393, 2006.

[27] L. Bøgh-Sørensen, A. Biltoft-Jensen, M. V. Groth, J. Matthiess-
en, S. Fagt, and O. Hels, “Association between alcohol intake
and diet quality,”Ugeskrift for Læger, vol. 171, no. 9, pp. 695–699,
2009.

[28] R. Fallaize, K. Livingstone, C. Celis-Morales et al., “Association
between diet-quality scores, adiposity, total cholesterol and
markers of nutritional status in european adults: findings from
the Food4Me study,” Nutrients, vol. 10, no. 1, p. 49, 2018.

[29] A. R. Demaio, J. Nehme, D. Otgontuya, D. W. Meyrowitsch,
and P. Enkhtuya, “Tobacco smoking in Mongolia: findings of a
national knowledge, attitudes and practices study,” BMC Public
Health, vol. 14, no. 1, p. 213, 2014.

[30] A. Saw, H. Tang, J. Y. Tsoh, M. S. Chen, and E. K. Tong, “Non-
smoker assertive behaviour against smoke exposure: Chinese
and Korean American non-smokers,”Drug and Alcohol Review,
vol. 36, no. 6, pp. 779–787, 2017.

[31] B. D. Poland, J. E. Cohen, M. J. Ashley et al., “Heterogeneity
among smokers and non-smokers in attitudes and behaviour
regarding smoking and smoking restrictions,” Tobacco Control,
vol. 9, pp. 364–371, 2000.

[32] J. Yang, D. Hammond, P. Driezen, G. T. Fong, and Y. Jiang,
“Health knowledge and perception of risks among chinese



BioMed Research International 9

smokers and non-smokers: findings from the wave 1 ITC china
survey,”Tobacco Control, vol. 19, supplement 2, pp. i18–i23, 2010.

[33] Z. A. Frosch, L. C. Dierker, J. S. Rose, and R. J. Waldinger,
“Smoking trajectories, health, and mortality across the adult
lifespan,” Addictive Behaviors, vol. 34, no. 8, pp. 701–704, 2009.

[34] Y. K. Cheah and B. M. Naidu, “Exploring factors influencing
smoking behaviour inMalaysia,”Asian Pacific Journal of Cancer
Prevention, vol. 13, no. 4, pp. 1125–1130, 2012.

[35] R. Carreras-Torres, M. Johansson, P. C. Haycock et al., “Role of
obesity in smoking behaviour: Mendelian randomisation study
in UK Biobank,” BMJ, vol. 361, Article ID k1767, 2018.
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