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AbstrAct
Objective To examine the associations of perceived 
interparental relationship, family harmony and family 
happiness with smoking intention in never-smoking 
Chinese children and adolescents in Hong Kong.
Design, settings and participants Cross-sectional 
surveys of 15 753 primary (grades 4–6) and 38 398 
secondary (grades 7–12) never-smoking students from 71 
to 75 randomly selected primary and secondary schools in 
Hong Kong, 2012–2013.
Measurements Outcome variable was smoking intention 
which denoted any affirmative response to smoke within 
the coming year or when a cigarette was offered by a good 
friend. Exposure variables were perceived interparental 
relationship and family harmony each measured on a five-
point scale from ‘very good’ to ‘very bad’ and perceived 
family happiness on a four-point scale from ‘very happy’ 
to ‘not happy at all’. Potential confounders included age, 
sex, family structure, perceived family affluence, parental 
smoking and sibling smoking.
results In primary students, the adjusted ORs (AORs) (95% 
CI) of smoking intention generally increased with more 
negative perception of the family relationship: up to 3.67 (1.91 
to 7.05) for interparental relationship, 7.71 (4.38 to 13.6) for 
family harmony and 5.40 (3.41 to 8.55) for family happiness. 
For secondary students, the corresponding AORs (95% CI) 
were 2.15 (1.64 to 2.82) for interparental relationship, 2.98 
(2.31 to 3.84) for family harmony and 2.61 (1.80 to 3.79) for 
family happiness. All p for trend <0.001.
conclusions More negatively perceived interparental 
relationship, family harmony and family happiness were 
associated with higher odds of smoking intention with dose–
response relationships in never-smoking Chinese children 
and adolescents in Hong Kong. Children’s perception of their 
family relationship may be an important intervening point for 
preventing youth from initiating smoking.

IntrODuctIOn
Youth smoking has remained a public health 
challenge worldwide including Hong Kong, a 

city of China with a low daily smoking preva-
lence of 10.5%.1 Recent figures have shown 
an upward trend in ever smoking rate among 
local primary students.1 The age of smoking 
initiation is also declining in other regions in 
China.2–4 Early smoking predicts long-term 
tobacco use,5 more difficult quitting6 and 
higher risk of all-cause mortality in adult-
hood.7 Identifying risk factors of smoking 
initiation in Chinese youth has major local 
and global health implications.

The family has important influence on 
youth smoking. Lower family socioeco-
nomic status and having smoking family 
members predict while parental monitoring 
and authoritative parenting protect against 
youth smoking initiation.8–10 Other family-re-
lated risk factors include non-intact family 
structure, low parental education level and 
parental approval of smoking.9 Studies in 
Hong Kong also show that parental smoking, 
exposure to secondhand smoke at home and 
overestimation of peer smoking prevalence 
were prospectively linked to youth smoking 
initiation.11 12
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strengths and limitations of this study

 ► This study is the first to show strong, dose–response 
association of family relationship with smoking 
intention in Chinese children and adolescents, an 
understudied population.

 ► Data were collected from two large and 
representative samples of Hong Kong children and 
adolescents with high response rate.

 ► Cross-sectional study design precludes causal 
inference.

 ► Self-reported measures were used.
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Despite the importance of family relationship in Chinese 
culture, little is known about its role in youth smoking initi-
ation. Under collectivism, family harmony is deemed the 
foundation of family functioning in the Chinese culture.13 
It is the ideal state of family relationship emphasising 
the sense of togetherness and absence of intrafamilial 
conflict through mutual respect and communication.13 14 
Family happiness is the outcome of a harmonious family 
in which members care and support each other and feel 
emotionally secured.13 Conflict between family members 
is a major threat to family harmony, which in turn compro-
mises family happiness.13 14 Children who have witnessed 
conflicts between their parents and perceived family as 
conflictual and unhappy have greater risk of emotional 
distress, depression and maladjustment,15–17 all of which 
have been shown to predict youth smoking initiation in 
Westerners18 19 and Chinese.20 Many studies have found 
youth smoking initiation associated with negative parent–
child relationship,21–24 but evidence on its association 
with interparental relationship is lacking. Never has the 
role of family happiness in youth smoking initiation been 
reported. A cross-sectional study investigated how family 
disharmony was associated with ever smoking in Chinese, 
but the study was small (n=182) and included adolescents 
mostly aged 13.25

Family harmony has remained a core value and an 
index of societal stability in Hong Kong.26 Studying the 
determinants of youth smoking in Hong Kong helps 
develop culturally appropriate smoking prevention 
programmes that may also benefit mainland China and 
elsewhere.27 The theory of planned behaviour postu-
lates that behavioural intention precedes the actual 
behaviour,28 as have been observed in youths intended to 
initiate smoking.9 29 We therefore tested the associations 
of perceived interparental relationship, family harmony 
and family happiness with smoking intention in two 
large, population-representative, cross-sectional samples 
of never-smoking Chinese children and adolescents in 
Hong Kong.

MethODs
study design
We analysed cross-sectional data from the School-based 
Survey on Smoking among Students 2012/2013 collected 
during October 2012 to April 2013 in Hong Kong. Detail 
of the study design has been reported elsewhere.30 Briefly, 
schools were randomly selected from all 18 districts in 
Hong Kong in proportion to the total number of schools 
in the respective districts. All grades 4–6 primary students 
and grades 7–12 secondary students in the selected 
schools were selected. Invitation letters were sent to 
their parents via the students for passive consents, where 
declining parents asked the student to return an empty 
questionnaire. Students voluntarily completed an anon-
ymous questionnaire in Chinese, which was immediately 
collected and sealed in an opaque envelope by research 
personnel in front of the students. Core questions in the 

survey were adapted from Global Youth Tobacco Survey. 
Ethical approval was granted by the Institutional Review 
Board of the University of Hong Kong/Hospital Authority 
Hong Kong West Cluster. A total of 16 316 students from 
71 primary schools and 45 857 students from 75 secondary 
schools completed the survey. Response rates were about 
96% at the student level and 20% at the school level. 
School refusals were largely due to administrative issues 
(eg, busy class schedule). We randomly sampled schools 
with similar funding source, teaching medium and sex 
composition in the same district for replacement of the 
rejected school.

Main measures
Outcome measures
Similar to previous studies, we measured smoking inten-
tion with two items: ‘smoke in the next 12 months’ and 
‘smoke if one of your good friends offers you a cigarette’ 
each with four-point response options of ‘definitely not’, 
‘probably not’, ‘probably will’ and ‘definitely will’.29 31 
Students who reported ‘definitely not’ for both questions 
were classified as having no intention to smoke and other-
wise as having an intention to smoke.

Exposure measures
As the first population study on family relationship and 
smoking in Hong Kong, we developed three questions 
based on our findings from two local qualitative studies 
on family well-being.13 14 One question assessed perceived 
interparental relationship: “What do you think is the rela-
tionship between your father and mother?” with five-point 
responses of ‘very good’, ‘good’, ‘fair’, ‘bad’ and ‘very 
bad’ and ‘not applicable’. Family harmony was measured 
with students rating the item ‘My family gets along well’ 
on a five-point scale of ‘strongly agree’, ‘agree’, ‘fair’, 
‘disagree’ and ‘strongly disagree’,32 which were renamed 
as ‘very good’ to ‘very bad’ for presentation. Perceived 
family happiness was assessed by asking: “All things consid-
ered, you think your family is:” with response options of 
‘very happy’, ‘happy’, ‘not very happy’ and ‘not happy at 
all’. These three items had satisfactory internal consis-
tency (Cronbach’s alpha=0.78 in primary and 0.70 in 
secondary students) in our samples and 8-day test–retest 
reliability in a separate sample of 329 primary students 
(mean age 10.7; boys 51.9%) with intraclass correlation 
coefficient of 0.85 for interparental relationship, 0.67 for 
family harmony and 0.73 for family happiness.

We created a composite variable namely number of 
poor family relationship factors (range 0–3) by summing 
the perceived interparental relationship, family harmony 
(each dichotomised into 0 for ‘very good/good’ and 1 
for ‘fair/bad/ very bad’) and family happiness (0 for ‘very 
happy/happy’ and 1 for ‘not very happy/not happy at 
all’). The three items (ie, 0=‘very good’ to 4=‘very bad’) 
were also summed to give a poor family relationship score 
which ranged from 0 to 11. Although children’s percep-
tions of family relationship may differ from those of other 
family members,33 it should be their subjective assessment 
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Table 2 Associations of perceived interparental relationship, family harmony, family happiness and family relationship with 
smoking intention in primary students

n (%)
Intention to 
smoke, %

OR (95% CI)

Crude† Adjusted‡

Perceived interparental relationship

  Very good 5839 (38.2) 2.4 1 1

  Good 4924 (32.2) 4.9 2.11 (1.54 to 2.91)** 1.82 (1.33 to 2.51)**

  Fair 3228 (21.1) 7.1 3.17 (2.23 to 4.50)** 2.82 (1.96 to 4.05)**

  Bad 710 (4.7) 8.1 3.64 (1.86 to 7.15)** 3.38 (1.68 to 6.83)*

  Very bad 587 (3.8) 8.5 3.87 (2.19 to 6.84)** 3.67 (1.91 to 7.05)**

Per category increase – – 1.45 (1.31 to 1.61)** 1.44 (1.27 to 1.64)**

Perceived family harmony

  Very good 6143 (39.2) 1.8 1 1

  Good 5642 (36.0) 5.3 3.05 (2.20 to 4.24)** 2.74 (1.96 to 3.83)**

  Fair 2759 (17.6) 7.9 4.75 (3.31 to 6.82)** 4.19 (2.86 to 6.14)**

  Bad 538 (3.4) 13.8 8.83 (5.33 to 14.6)** 7.71 (4.38 to 13.6)**

  Very bad 578 (3.7) 6.6 3.89 (2.37 to 6.37)** 3.78 (2.33 to 6.15)**

Per category increase – – 1.56 (1.44 to 1.70)** 1.53 (1.39 to 1.69)**

Perceived family happiness

  Very happy 6508 (41.8) 2.0 1 1

  Happy 7930 (51.0) 6.1 3.25 (2.39 to 4.42)** 2.84 (2.11 to 3.81)**

  Not very happy 893 (5.7) 11.3 6.36 (4.26 to 9.51)** 5.40 (3.41 to 8.55)**

  Not happy at all 233 (1.5) 7.8 4.22 (2.36 to 7.55)** 3.96 (2.16 to 7.26)**

Per category increase – – 2.06 (1.82 to 2.33)** 1.96 (1.68 to 2.27)**

Number of poor family relationship factors

  0 9343 (61.9) 3.1 1 1

  1 3085 (20.4) 5.4 1.77 (1.29 to 2.43)* 1.80 (1.31 to 2.49)**

  2 1871 (12.4) 7.8 2.61 (1.83 to 3.73)** 2.50 (1.68 to 3.73)**

  3 799 (5.3) 12.2 4.30 (2.93 to 6.30)** 3.95 (2.49 to 6.28)**

Per number increase – – 1.62 (1.43 to 1.84)** 1.58 (1.36 to 1.84)**

Data were weighted by age, sex and grade; may not add up to 100% due to rounding.
†Adjusted for school clustering effect only.
‡Adjusted additionally for age, sex, perceived family affluence, family structure, parental smoking and sibling smoking.
*p<0.01.
**p<0.001.

that would be more meaningful and relevant to the devel-
opment of their smoking intentions.

Potential confounders
We also collected data on age, sex and perceived family 
affluence. The advantage and reliability of perceived 
family affluence as a proxy measure of family socioeco-
nomic status for youths in Hong Kong has been reported 
previously.34 We also assessed family structure by asking if 
the students were living with their mothers and fathers, 
with responses classified into intact (living with both 
parents), single-parent (either mother or father) and 
no-parent (neither).35 Household smoking were deter-
mined by asking: “Among those you live with, who is/are 
smoker(s)?” with response options of ‘father’, ‘mother’, 
‘brother(s)’ and ‘sister(s)' Parental smoking was classified 

into none, either (father or mother) and both (father 
and mother). Sibling smoking denoted having either 
brother(s) or sister(s), or both as smokers.

statistical analysis
All analyses were performed in Stata/IC V.13.1 with svy 
commands to account for intraclass correlation (school 
clustering effect) due to the study design. Data were 
weighted by age, sex and grade distribution of the offi-
cial Hong Kong 2012/2013 student enrolment statistics. 
To avoid reverse causality, only never-smokers were anal-
ysed. These included 15 753 (97.5%) primary students 
and 38 398 (85.0%) secondary students. X2 tests and 
t-tests were used to compare students with or without 
smoking intention by covariates. Multivariable logistic 
regression computed adjusted ORs (AORs) and 95% CI 
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Figure 1 Adjusted ORs and 95% CI (log-scale) of smoking intention by categories of perceived interparental relationship, 
family harmony, family happiness, and family relationship in primary students.

of smoking intention in relation to perceived interpa-
rental relationship, family harmony and family happi-
ness (the three family factors) and the two composite 
poor family relationships using complete-case analysis. 
As having smoking household members may contribute 
to perceived family unhappiness in children36 and family 
disharmony,37 all regression analyses were adjusted for 
parental smoking and sibling smoking in addition to 
age, sex and perceived family affluence and family struc-
ture. The F-adjusted mean residual goodness-of-fit tests 
verified that all adjusted logistic regression models have 
satisfactory fit (p=0.10 to 0.82).38 The three family factors 
were not included in the same model because moderate 
to relatively strong correlations among the three family 
factors were observed in both primary (Spearman’s 
correlation coefficients ranged from 0.56 to 0.62) and 
secondary samples (0.47 to 0.65). All predictor variables 
were also analysed as continuous variables to test their 
linear relationships with smoking intention (p for trend). 
A two-sided p<0.05 denotes statistical significance.

results
Primary students
The prevalence of smoking intention in all primary never-
smokers was 4.7% (95% CI 4.1% to 5.5%). Table 1 shows 
the sample characteristics. Students with smoking inten-
tion were significantly older than those without smoking 
intention (10.2 vs 9.9; p<0.001) and were associated with 
perceived poorer family affluence (p=0.003) and higher 
number of smoking parents (p=0.03) but not with sex 

(p=0.15), intactness of family structure (p=0.52) or sibling 
smoking (p=0.09).

The prevalence of smoking intention generally 
increased with more negative responses in perceived 
interparental relationship, family harmony and family 
happiness (the three family factors), and poor family rela-
tionship (table 2 and figure 1). After adjusting for age, 
sex, perceived family affluence, family structure, parental 
smoking and sibling smoking, strong graded associations 
between each of the three family factors and smoking 
intention were observed (all p for trend <0.001). Higher 
odds of smoking intention were observed in primary 
students with ‘good’ to ‘very bad’ perceived interparental 
relationship (AORs ranging from 1.82 to 3.67) and family 
harmony (AORs ranging from 2.74 to 7.71) relative to 
those reporting ‘very good’ interparental relationship 
and family harmony. The corresponding AORs ranged 
from 2.84 to 5.40 for students perceiving family happiness 
as ‘happy’ to ‘not happy at all’ (vs ‘very happy’). Signifi-
cant graded association between poor family relationship 
and smoking intention was observed (p for trend <0.001) 
with AORs (95% CI) increasing from 1.80 (1.31 to 2.49) 
for one factor to 3.95 (2.49 to 6.28) for three factors (all 
p<0.01). Each unit increase in poor family relationship 
score (0–11) was associated with 26% (95% CI 19% to 
33%) increased odds of smoking intention.

secondary students
For never-smoking secondary students, 11.8% (95% CI 
11.1% to 12.6%) reported an intention to smoke, which 
was associated with male sex (p<0.001), poor perceived 
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Table 3 Associations of perceived interparental relationship, family harmony, family happiness and family relationship with 
smoking intention in secondary students

n (%)
Intention to 
smoke, %

OR (95% CI)

Crude Adjusted‡

Perceived interparental relationship

  Very good 11 850 (32.9) 9.0 1 1

  Good 14 154 (39.3) 10.7 1.20 (1.08 to 1.34)* 1.24 (1.10 to 1.39)**

  Fair 7843 (21.8) 15.6 1.86 (1.64 to 2.11)** 1.85 (1.63 to 2.10)**

  Bad 1325 (3.7) 17.1 2.08 (1.64 to 2.63)** 2.01 (1.58 to 2.55)**

  Very bad 818 (2.3) 18.6 2.29 (1.77 to 2.97)** 2.15 (1.64 to 2.82)**

Per category increase – – 1.30 (1.25 to 1.36)** 1.28 (1.23 to 1.34)**

Perceived family harmony

  Very good 9298 (24.7) 7.4 1 1

  Good 15 606 (41.4) 9.5 1.32 (1.10 to 1.58)* 1.33 (1.11 to 1.59)*

  Fair 8201 (21.8) 16.8 2.52 (2.14 to 2.98)** 2.43 (2.06 to 2.87)**

  Bad 2158 (5.7) 20.0 3.13 (2.43 to 4.04)** 2.98 (2.31 to 3.84)**

  Very bad 2397 (6.4) 19.2 2.97 (2.43 to 3.61)** 2.77 (2.27 to 3.38)**

Per category increase – – 1.39 (1.33 to 1.45)** 1.36 (1.30 to 1.42)**

Perceived family happiness

  Very happy 10 968 (29.1) 9.0 1 1

  Happy 22 920 (60.9) 11.8 1.36 (1.19 to 1.56)** 1.37 (1.19 to 1.57)**

  Not very happy 3030 (8.1) 19.3 2.44 (1.97 to 3.02)** 2.33 (1.86 to 2.92)**

  Not happy at all 711 (1.9) 21.9 2.85 (2.01 to 4.05)** 2.61 (1.80 to 3.79)**

Per category increase – – 1.49 (1.35 to 1.64)** 1.43 (1.35 to 1.51)**

Number of poor family relationship factors

  0 20 711 (57.8) 8.1 1 1

  1 7576 (21.1) 15.0 1.99 (1.76 to 2.25)** 1.91 (1.68 to 2.17)**

  2 5105 (14.2) 16.9 2.31 (2.02 to 2.63)** 2.23 (1.94 to 2.55)**

  3 2434 (6.8) 20.1 2.85 (2.36 to 3.44)** 2.70 (2.21 to 3.29)**

Per number increase – – 1.46 (1.38 to 1.54)** 1.43 (1.35 to 1.52)**

Data were weighted by age, sex and grade; may not add up to 100% due to rounding.
†Adjusted for school clustering effect only.
‡Adjusted additionally for age, sex, perceived family affluence, family structure, parental smoking and sibling smoking.
 *p<0.01.
**p<0.001.

family affluence (p=0.019), non-intact family structure 
(p<0.001), having more smoking parents (p<0.001) and 
sibling smoking (p<0.001) (table 1). Mean age was similar 
in students with (14.4) or without (14.5) smoking inten-
tion (p=0.07).

Overall, the prevalence of smoking intention 
increased with more negative responses in inter-
parental relationship, family harmony and family 
happiness, and poor family relationship (table 3 and 
figure 2). We found significant dose–response rela-
tionship between the three family factors and smoking 
intention (all p for trend <0.001), after adjusting for 
sociodemographic factors, parental smoking and 
sibling smoking. The AORs ranged from 1.24 to 2.15 
for more negative perception of interparental rela-
tionship, 1.33 to 2.98 for family harmony and 1.37 to 

2.61 for family happiness (all p<0.01). The AORs of 
smoking intention increased with poor family relation-
ship factors with significant graded relationship (p for 
trend <0.001), from 1.91 (1.68 to 2.17) for one factor 
to 2.70 (2.21 to 3.29) for three factors (all p<0.001). 
Each unit increase in poor family relationship score 
(0–11) was associated with 19% (95% CI 16% to 22%) 
increased odds of smoking intention.

To test the stability of the estimates, we further add 
number of smoking peers (none/some/half+), atti-
tude towards smoking (negative/neutral/ positive) 
and knowledge in smoking harm (good/poor) in 
the multivariable models. Additional adjustment for 
these variables did not change the estimates substan-
tially in both primary and secondary students (data 
not shown).
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Figure 2 Adjusted ORs and 95% CI (log-scale) of smoking intention by categories of perceived interparental relationship, 
family harmony, family happiness, and family relationship in secondary students.

DIscussIOn
This study found strong, significant associations of inter-
parental relationship, family harmony and family happi-
ness with smoking intention in both never-smoking 
Chinese children and adolescents with dose–response 
relationships. The result for family harmony is consis-
tent with that of the small cross-sectional study on family 
disharmony and ever smoking in Chinese adolescents 
in Wuhan,25 and studies in other cultures that generally 
show family conflict is predictive of youth smoking initi-
ation.21–24 39 Our study contributes to previous research 
by showing that the association may be dose dependent 
and extending the understanding of interparental rela-
tionship, an understudied family factor, as a significant 
determinant of youth smoking initiation. The ORs were 
very similar with or without adjustment of potential 
confounders, suggesting that the observed associations 
were unlikely attributable to confounding effects and that 
family relationship may independently predict smoking 
intention in Chinese never-smoking youths. The robust 
findings on different indicators of family relationships 
suggest their significant influences on smoking intention 
in Chinese children and adolescents.

Our findings were based on Chinese never-smoking chil-
dren and adolescents. As risks of future smoking in rela-
tion to psychosocial predictors are higher in ever smokers 
than never-smokers,40 the association between family 
relationship and smoking intention may be stronger in 
students who have experienced cigarettes. The social 
significance of family may render family relationship a 
more influential determinant of smoking intention in 
youths from China and other similar cultures in Asia 

than their Western counterparts. Nevertheless, given the 
high incidence of divorce (which reflects poor interpa-
rental relationship) in Western nations with USA having 
the highest rate and Europe’s on an increasing trend,41 
testing the role of interparental relationship on smoking 
initiation in Western youth population is warranted.

Poor family relationship may lead to smoking in children 
and adolescents through different pathways. As described 
earlier, psychosocial stressors may mediate children’s 
poor perceptions of family environment and smoking 
initiation. However, impaired parenting and parent–child 
relationship may also be important mediators. Conflict 
between parents can disrupt parenting routines,42 which 
may render parental monitoring, parental disapproval 
of smoking and other parenting practices ineffective 
against youth smoking initiation. The negative emotion 
of parents in hostile relation may also transfer or ‘spill-
over’ to children and compromise parent–child relation-
ship.43 Weak bonding with the family in turn predisposes 
the children to attachment with deviant peers who may 
promote smoking.44

Empirical evidence from neurocognitive research 
supports the role of poor family relationship in adoles-
cent smoking. Social experience can modulate the 
development of two neural systems in adolescents:45 46 
the cognitive control system, which regulates behaviour 
but remains immature throughout adolescence, and the 
reward processing system, which has heightened sensi-
tivity during adolescence and underlies youths’ increased 
temptation to try new, potentially pleasurable yet risky 
activity such as smoking.47 A functional neuroimaging 
study showed that positive family relationship might 
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improve adolescents’ cognitive and decision-making abil-
ities to regulate their behaviours, which were linked to 
reduced tendency to take risk.48 In contrast, adolescents 
from families with more conflicts and poorer cohesion 
had longitudinal impairment in cognitive control and 
increased risk-taking propensity.49

Parents should be warned that conflict among them-
selves or family disharmony and unhappiness may 
contribute to smoking ideation in children. They should 
be encouraged to seek appropriate help (eg, family coun-
selling services) to manage unresolved family conflicts. 
Our findings also suggest that children’s perceptions of 
their family relationship may be an important intervening 
point for preventing youth from initiating smoking.

This study has several limitations. First, the cross-sec-
tional design of the survey precludes causal inference of 
interparental and family relationship on children and 
adolescent smoking intention. Prospective studies are 
warranted to confirm the results. However, it is unlikely 
that youth smoking intention, which is not easily observ-
able in the family, could affect interparental relation-
ship. Second, although confidentiality is reassured to 
encourage candid reporting, reporting (information) 
bias remained a distinct possibility. The sensitive nature 
of the questions could lead to random under-reporting, 
which might bias the associations towards the null. Third, 
the low school-response rate might contribute to non-re-
sponse bias. However, schools’ rejections were largely 
due to administrative issues, which was not related to 
student smoking. Furthermore, based on the Hong Kong 
2012/2013 student enrolment statistics, our student 
samples were comparable to their underlying population 
in sex (Cohen’s effect size 0.04 in primary and 0.05 in 
secondary students), age (0.62; 0.18) and grade (0.01; 
0.21).50 The moderate effect size observed for age in 
primary students was attributed to the difference in refer-
ence time frame between the official statistic (mid-Sep-
tember 2012) and data collection (October 2012–April 
2013) as students reported their age at the time of 
completing the survey.

cOnclusIOns
Perceived lower levels of interparental relationship, 
family harmony and family happiness were associated 
with increased odds of smoking intention with dose–
response relationships in Chinese children and adoles-
cents. Prospective studies are warranted to confirm the 
findings.
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