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Abstract

Hong Kong is well known for its high-rise and high-density housing where living conditions are inevitably linked to psychological
distress. Understanding environmental factors at household- and neighbourhood-level is essential for future urban planning. The
present study examines the association between built environment, housing and neighbourhood quality and psychological distress
in a sample of 702 participants recruited from the longitudinal study of Hong Kong Mental Morbidity Survey (HKMMS).
Participants with significant psychological distress perceived poorer quality of household and neighbourhood environments in
various domains. Smaller household size and older property were also associated with increased risk of psychological distress, after
controlling for other potential confounders. The data shed light on the importance of urban environment in the ecological model of
mental health.
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1. Introduction

Population living in urban areas, especially in the more developed countries, has been growing tremendously in the
recent centuries!. Living environment has been considered as one of the key determinant of population health,
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both physical and mental?>*. Previous evidences showed that living environment built with better-qualified or
destination-driven facilities were associated with better general health, increased physical activity level, lower obesity,
less reported of depression and alcohol abuse™”’. Not only does living environment has a significant impact on adults,
it also affects physical and cognitive development in children?, as well as the quality of life, functioning and longevity
in older people® '°. While majority of past studies examining the relationship between living environment and health
have focused predominantly on physical health, there is an increasing emphasis on its effects on mental health!! 2,
In Hong Kong, environmental studies regarding mental health have been mainly focused on children'3,
adolescents'4, and older people!® 1. There is insufficient evidence to address the impact of living environment on
mental health among the general population. The present study, therefore, aims to examine the links between built
environment, housing and neighbourhood quality and psychological distress using general population data, while
controlling for socio-demographic and economic factors. We hypothesized that significant psychological distress
would be associated with poorer perceptions of environmental characteristics. Also, satisfaction with the quality of
household and neighbourhood environments would be negatively associated with the level of psychological distress.

2. Methods
2.1. Study design and participants

Hong Kong Mental Morbidity Survey (HKMMS) is the first territory-wide psychiatric epidemiological study in
Hong Kong. At baseline interview, community data were collected through face-to-face interviews of 5,719 non-
institutionalized individuals aged 16-75 from November 2010 to May 2013. Eligible participants were interviewed by
trained research assistants using rater-administered instruments. The overall participation rate was 68%. Detailed
methods of recruitment have been described elsewhere!”. Three years after the baseline assessment, 1,040 participants
were randomly selected and invited to participate the follow-up study. To examine living environment, the interviews
were carried out in participants” homes and each assessment lasts for about 60-90 minutes. The present paper reported
the preliminary results of the first 702 participants recruited. The study was approved by the Clinical Research Ethics
Committees of the University of Hong Kong and the Chinese University of Hong Kong. Written informed consent
was obtained from all participants.

2.2. Assessments

Sociodemographic information including age, gender, education attainment, marital and employment status,
personal and household income, financial subsidy and difficulty were collected. Information about the living
environment, such as property age, housing type, floor level, household size, and housing tenure status, were collected
using standardized structured inventory. Perceived environmental quality of the household and neighbourhood was
measured. Items were rated on a 5-point Likert scale ranging from 1 (strongly dissatisfied) to 5 (strongly satisfied).
Total score (on household and neighbourhood separately) were summed to yield an overall satisfaction score of 10-
50, which higher score indicating higher level of satisfaction on the living environment.

Level of psychological distress in past one week was measured by the Chinese version of Revised Clinical
Interview Schedule (CIS-R)'®. The scale consists of 14 sections covering various psychological symptoms. The
Chinese version has been validated with satisfactory psychometric properties, and a cut-off point of 12 was considered
to have significant psychological distress'.

2.3. Statistical analyses

Statistical analyses were performed using STATA version 12.0 (StataCorp, College Station, TX)?. Independent
sample t-tests and chi-square tests, adjusted for potential confounding factors, were used to compare group difference
between the healthy individuals and those with significant psychological distress. Logistics regression models were
used to examine the association of built environment, perceived environmental quality and the psychological distress.
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Crude and adjusted odds ratios (OR) and their 95% confidence intervals were calculated. Statistical significance was
set at two-sided p<0.05 for all tests.

3. Findings
3.1. Sociodemographic characteristics of the study sample

A total of 702 participants were recruited from November 2014 to February 2016. The mean age and education
level of the sample were 46.0 (SD 15.1) and 13.3 (SD 5.6), respectively. Around 60% were females. 40% of the
participants living in public housing and 60% were in private housing. The mean household size was 523.2 square
feet (SD 299.1, range 80-2500), and the mean property age was 22.3 (SD 5.9). Of all, 501 (71.4%) and 201 (28.6%)
had CIS-R scores of 0-11 and >=12, representing the healthy individuals and those with significant psychological
distress.

3.2. Perceived environmental quality and psychological distress

At the household-level, participants with significant psychological distress perceived poorer household quality in
hygiene, personal spacing, toilet facilities, and architectural design (all p<.05) comparing to the healthy group. At the
neighbourhood-level, they perceived poorer quality in hygiene, shopping and catering convenience, park and
recreation, and neighbourhood safety (all p<.05) (Fig 1). In multivariate regression model, higher satisfaction with the
neighbourhood environments decreased the risk of psychological distress (OR 0.87, 95% CI 0.79-0.96). No significant
association was found between the overall satisfaction of housing and psychological distress (Table 2).
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Fig. 1. Comparing healthy individuals and participants with psychological distress in perceived (a) housing quality; (b) neighbourhood quality.

Table 2. Association between built environment, perceived environmental quality and psychological distress.

Crude OR (95% CI)* Adjusted OR (95% CI)°
Perceived housing quality 0.93 (0.86-1.01) 0.92 (0.84-1.00)
Perceived neighbourhood quality 0.85 (0.78-0.94)** 0.87 (0.79-0.96)**
Housing type (private housing as ref.) 0.72 (0.38-1.38) 0.82 (0.42-1.61)
Household size (largest quantile as ref.) 1.89 (1.69-2.55)%** 1.36 (1.08-1.87)*
Property age 1.11 (1.04-1.18)*** 1.10 (1.04-1.17)**
Housing tenure status (tenured as ref.) 1.23 (0.64-2.38) 1.11 (0.56-2.18)

OR, odds ratio; CI, confidence interval. *p<0.05, **p<0.01, ***p<0.001.
*Univariate regression model.
®Multivariate regression model adjusted for other sociodemographic variables.
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3.3. Built environment and psychological distress

Smaller household size (OR 1.36, 95% CI 1.08-1.87) and older property (OR 1.10, 95% CI 1.04-1.17) were
associated with increased odds of psychological distress, after controlling for other potential confounding factors,

including age and household income that might be correlated with both built environment and psychological distress
(Table 2).

4. Conclusions

The present study reported the first-ever evidence on the relationship between living environment and
psychological distress among the general population of Hong Kong. Perceptions of environmental characteristics,
especially the living neighbourhood, have significant impact on mental health. Built environment such as household
size and property age are also shown to be important contributors. Due to the cross-sectional nature of the analysis,
causal inferences could not be drawn. Future research should utilize the baseline data and examine the extent to which
the living environment affects mental health over time.

Acknowledgements
The Hong Kong Mental Morbidity Survey is commissioned project supported by the Health and Health Services

Research Fund (Ref: 09101601), Food and Health Bureau, Hong Kong SAR Government. We would like to thank the
participants for their support to this survey.

References

—_

Galea S, Vlahov D. Urban health: evidence, challenges, and directions. Annu Rev Public Health 2005;26:341-65.

2. Marmot M, Friel S, Bell R, Houweling TAJ, Taylor S, Commission on Social Determinants of Health. Closing the gap in a generation: health
equity through action on the social determinants of health. Lancet 2008;372:1661-9.

3. Galea S, Freudenberg N, Vlahov D. Cities and population health. Soc Sci Med 2005;60:1017-33.

4. Evans GW. The built environment and mental health. J Urban Health 2003;80:536-55.

5. Renalds A, Smith TH, Hale PJ. A systematic review of built environment and health. Fam Community Health 2010;33:68-78.

6. Papas MA, Alberg AJ, Ewing R, Helzlsouer KJ, Gary TL, Klassen AC. The built environment and obesity. Epidemiol Rev 2007;29:129-43.

7. Lee IM, Ewing R, Sesso HD. The built environment and physical activity levels: the Harvard Alumni Health Study. 4m J Prev Med

2009;37:293-8.

8. Wells NM. At home with nature effects of “greenness” on children’s cognitive functioning. Environ Behav 2000;32:775-95.

9. Takano T, Nakamura K, Watanabe M. Urban resdential environments and senior citizens' longevity in megacity areas: the importance of
walkable green spaces. J Epidemiol Community Health 2002;56:913-8.

10. Yen IH, Michael YL, Perdue L. Neighborhood environment in studies of health of older adults: a systematic review. 4m J Prev Med
2009;37:455-63.

11. Wright PA, Kloos B. Housing environment and mental health outcomes: A levels of analysis perspective. J Environ Psychol 2007;27:79-89.

12. Dalgard OS, Tambs K. Urban environment and mental health. A longitudinal study. Br J Psychiatry 1997;171:530-6.

13. He G, Cerin E, Huang WY, Wong SH. Understanding neighborhood environment related to Hong Kong children's physical activity: a
qualitative study using nominal group technique. PLoS One 2014;9:¢106578.

14. Wong BYM, Cerin E, Ho SY, Mak KK, Lo WS, Lam TH. Adolescents' physical activity: competition between perceived neighborhood sport
facilities and home media resources. Int J Pediatr Obes 2010;5:169-76.

15. Phillips DR, Siu OL, Yeh AGO, Cheng KHC. The impacts of dwelling conditions on older persons' psychological well-being in Hong Kong:
the mediating role of residential satisfaction. Soc Sci Med 2005;60:2785-97.

16. Cerin E, Mellecker R, Macfarlane DJ, Barnett A, Cheung MC, Sit CHP, et al. Socioeconomic status, neighborhood characteristics, and walking
within the neighborhood among older Hong Kong Chinese. J Aging Health 2013;25:1425-44.

17. Lam LCW, Chan WC, Wong CSM, Chen EYH, Ng RMK, Lee EHM, et al. The Hong Kong mental morbidity survey: background and study
design. East Asian Arch Psychiatry 2014;24:30-6.

18. Lam LCW, Wong CSM, Wang MJ, Chan WC, Chen EYH, Ng RMK, et al. Prevalence, psychosocial correlates and service utilization of
depressive and anxiety disorders in Hong Kong: the Hong Kong Mental Morbidity Survey (HKMMS). Soc Psychiatry Psychiatr Epidemiol
2015;50:1379-88.

19. Chan WC, Wong CSM, Chen EYH, Ng RMK, Hung SF, Cheung EFC, et al. Validation of the Chinese version of Revised Clinical Interview
Schedule: Hong Kong Mental Morbidity Survey (HKMMS) preparatory study (submitted).

20. StataCorp. Stata Statistical Software: Release 12. College Station, TX: StataCorp LP; 2011.



