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Abstract
Purpose In studying health inequality, poverty as measured by income is frequently used; however, this omits the aspects of 
non-monetary resources and social barriers to achieving improved living standard. Therefore, our study aimed to examine 
the associations of individual-level deprivation of material and social necessities with general physical and mental health 
beyond that of income poverty.
Methods A territory-wide two-stage stratified random sample of 2282 community-dwelling Hong Kong adults was surveyed 
between 2014 and 2015. Income poverty and a Deprivation Index were used as the main independent variables. General 
health was assessed using the validated 12-item Short-Form Health Survey version 2, from which physical component sum-
mary and mental component summary were derived.
Results Our results in multivariable ordinal logistic regressions consistently showed that, after adjusting for income pov-
erty, socio-demographic and lifestyle factors, being deprived was significantly associated with worse physical (OR 1.66; 
CI 1.25–2.20) and mental health (OR 1.83; CI 1.43–2.35). Being income poor was also significantly associated with worse 
mental health (OR 1.63; CI 1.28–2.09) but only marginally with physical health (OR 1.34; CI 1.00–1.80) after adjustments.
Conclusions Income does not capture all aspects of poverty that are associated with adverse health outcomes. Deprivation 
of non-monetary resources has an independent effect on general health above and beyond the effect of income poverty. 
Policies should move beyond endowment and take into account the multidimensionality of poverty, in order to address the 
problem of health inequality.
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Introduction

Health inequality has become a burgeoning field of research 
especially in the Western world [1]. A major field of health 
inequality research focuses on the effects of poverty on health 
that poorer people around the world tend to have worse health 
outcomes than the better off. Substantial evidence supports 
that health inequality arises from inequalities in money, 
resources and power; therefore, achieving equitable distribu-
tion of social determinants of health, both across the life course 
and in wider societal and economic levels, is the key to reduc-
ing health inequality [2]. While the association between pov-
erty and health is generally regarded as bilateral and dynamic 
[3], a growing number of studies focused on understanding 
the underlying mechanisms, particularly the materialistic and 
psychosocial mechanisms [1]. However, limited studies about 
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the effects of poverty on health beyond socio-economic fac-
tors were found in the Asian regions. A few Japanese studies 
suggested that relative income deprivation was associated with 
functional disability and self-rated health [4, 5], while several 
Indonesian studies supported the adverse impact of poverty 
on non-psychotic mental disorders and depression [6, 7]. In 
China, a meta-analysis found a 1.58 times greater pooled rela-
tive risk of mortality after stroke in low-income patients than 
high-income patients [8]. Several Chinese cross-sectional stud-
ies also showed that income poverty was associated with worse 
self-rated health and psychiatric disability [9, 10].

Hong Kong, as one of the highly developed economies with 
greatest income inequality, is no exception to this worldwide 
pattern. It has been found that less advantaged people tend to 
have greater risks of multi-morbidity [11]. However, a local 
review by Chung and Wong [12] on health inequality in Hong 
Kong found that most studies were not designed to exam-
ine health inequality as their primary research objective, but 
took the common approach of examining health differences 
between social groups pre-defined by various proxy indicators 
of socio-economic status (e.g. educational level, occupational 
status, household income). Not only could such an approach 
make meaningful comparisons difficult, it also omits impor-
tant aspects of poverty such as non-monetary resources and 
social barriers to achieving improved living standard. In view 
of these limitations, deprivation, which results from a lack 
of financial resources, is increasingly used in international 
studies.

In this study, we followed Townsend’s theory of relative 
deprivation [13–15] which defines poverty as lack of com-
mand over sufficient resources over time, and social and 
material deprivation as an outcome of poverty, i.e. ‘a state 
of observable and demonstrable disadvantage relative to the 
local community or the wider society or nation to which an 
individual, family or group belongs’. [15]. This deprivation 
concept has been previously adopted in local research [16–18]. 
Recent reviews on deprivation and poverty in Hong Kong sug-
gested a low overlap between income poverty and deprivation, 
indicating that both measures play distinct roles in identifying 
vulnerable social groups [17, 18]. Nevertheless, few studies, if 
any, have specifically examined the link between deprivation 
and health independent of income poverty, thereby leaving a 
research gap for an in-depth investigation. Therefore, our study 
aims to determine the effects of deprivation on health beyond 
that of income poverty. We hypothesised that greater depriva-
tion is associated with worse physical and mental health.

Methods

Study design and participants

We used data collected from a random sample of households 
in Hong Kong via face-to-face survey interviews from June 
2014 to August 2015. A sample of 25,000 addresses and 
200 segments was obtained from the Census and Statistics 
Department (C&SD) of the Hong Kong Government, based 
on the C&SD frame of living quarters (i.e. dwellings). A 
two-stage stratified sample design was adopted, with the 
records in the frame of living quarters first stratified by geo-
graphical area (i.e. the respondents’ living areas by District 
Council) and then by type of living quarters (i.e. public and 
private housing). Systemic replicate sampling technique 
with fixed sampling intervals and non-repetitive random 
numbers was used to select sampling units. For the first 
stage, a random sample of living quarters was selected. For 
the living quarters selected, all households residing in the 
living quarters were randomly selected for the survey. For 
the second stage, a respondent aged 18 years or above within 
each household was recruited, and if the household had more 
than one adult, the one whose birthday was coming up next 
would be selected. A household was defined as people liv-
ing alone or living together, but not necessarily related, in 
the same living quarter who make common provision for 
essentials for living. In this study, a total of 4947 addresses 
were sampled with 3791 valid cases, as 1156 cases were 
deemed invalid due to unoccupied living quarters, removal, 
emigration or travelling during the survey period. With a 
response rate of 60.2%, 2282 household respondents were 
successfully enumerated.

Measurements

Standard structured questionnaires were administered by 
trained interviewers to obtain information related to socio-
demographic characteristics, lifestyles, poverty and depriva-
tion measures and health outcomes.

Socio-demographic factors

Information on age, gender, marital status, educational level 
and occupation of the participants was collected. Marital 
status was categorised as married (including cohabitation) 
or unmarried (including never married, divorced, separated 
or widowed). Education level was classified into ‘primary or 
below’ or ‘secondary and tertiary or above’. Occupation of 
subjects’ current or last jobs was divided into three groups 
based upon the assumed required skill levels as suggested by 
the International Labour Organization [19] (i.e. Skill level 1: 
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elementary occupations/others; Skill level 2: clerical support 
workers/service and sales workers/craft and related workers/
plant and machine operators and assemblers; Skill levels 3 
or 4: managers and administrators/professionals/associate 
professionals). In addition, students and the persons look-
ing after family/home were also included as occupation 
categories since they referred to the participants’ economic 
activity.

Lifestyle factors

Smoking status was categorised as non-smoker and past/
current smoker. Alcohol drinking was categorised as non-
risky drinker and risky drinker using Alcohol Use Disorders 
Identification Test-Consumption (AUDIT-C) [20] which 
was derived from the first three questions of the AUDIT 
instrument. Subject with a score of five or above out of 12 
was identified as a potentially risky drinker [21]. Physical 
activity was assessed by the International Physical Activity 
Questionnaire short form, which was designed for popula-
tion surveillance of physical activity among adults [22]. 
Three levels of physical activity (active, minimally active 
and inactive) were used for classification.

Poverty measures

Income is the most widely used measure of poverty; how-
ever, it omits important aspects of poverty, such as non-
monetary resources or social barriers that hinder people 
from achieving the standard of living that is customary in a 
given society [23]. Therefore, in this study, income poverty 
and deprivation are two interrelated but distinct measures 
of poverty included in the analysis as the independent vari-
ables. We used equivalised household income to measure 
income poverty. This is a relative poverty concept, which 
defines poverty in terms of its relation to the standards that 
exist elsewhere in the society [24]. Equivalised household 
income was derived by dividing household income by the 
square root of the number of people in the household to 
allow for economies of scale when comparing households 
of different sizes [25]. People whose equivalised monthly 
household incomes fell below half of the median equivalised 
household monthly income in this study (i.e. HK$6059.2) 
were classified as ‘poor’.

A Deprivation Index (DI) was used to assess if respond-
ents could not afford a range of items which are considered 
to be necessities of life that no one in Hong Kong should 
have to go without. 301 respondents in our sample were 
randomly selected to answer whether they consider items 
adapted from past studies [23, 26, 27] as necessities, and 21 
items that were perceived by 50% or more of the respondents 
as necessities were included in the construction of DI. Four 
of these items were measures of social deprivation, while 

the remaining 17 items were measures of material depriva-
tion and sub-divided into six groups, ‘food deprivation’ (3 
items), ‘clothing deprivation’ (3 items), ‘medical care dep-
rivation’ (3 items), ‘household facilities and equipment’ (5 
items), ‘repair and maintenance’ (2 items) and ‘finance’ (1 
item). We followed the convention set by Mack and Lans-
ley [28] and considered only those lacking an item due to 
affordability, but not to personal preference, to be deprived 
of that particular item. The Cronbach’s alpha was high at 
0.832, indicating a high reliability for the DI. Referring to 
the weighted mean DI score of the ten deciles of equivalised 
household income, the deprivation level was much higher 
in the lowest income decile (2.66) and dropped sharply in 
the second and third deciles (1.55 and 1.32, respectively). 
Therefore, a DI score of 2 was considered ‘Deprived’ in 
this study. Further details on the development of DI are pre-
sented in Supplementary Material 1.

Health-related quality of life as outcome

Health-related quality of life was assessed using the 12-item 
Short-Form Health Survey version 2 (SF-12 v2) validated 
in the Hong Kong Chinese population [29]. The instrument 
consists of eight domains which were used to derive two 
distinct summary scores—i.e. physical component summary 
(PCS) for physical health and mental component summary 
(MCS) for mental health. We applied a norm-based scor-
ing algorithm with reference to the data from a Hong Kong 
general population survey [30]. Subjects were categorised 
into four quartiles based on their corresponding SF-12 v2 
PCS and MCS.

Statistical analysis

Continuous variables are presented as mean with their stand-
ard deviations (SD) and categorical variables as percentages. 
Weighting factors based on the distributions of age and gender 
of the mid-2014 population in Hong Kong were applied for 
analyses to ensure that the results are representative of the 
Hong Kong household population (Supplementary Material 
2). Three respondents without information on age or gender 
were excluded as weighting factors could not be applied. 
Hence, 2279 respondents were included in the following 
analyses, of which 301 respondents were randomly selected 
to confirm the items for measuring deprivation and define its 
threshold value, while the remaining 1978 respondents were 
included for affordability assessment and multivariable analy-
ses. Multivariable ordinal logistic regressions were performed 
to examine the association of deprivation with PCS and MCS, 
with the 4th quartile as the reference group, separately after 
adjusting for socio-demographic and lifestyle factors. Age 
and gender were not included in the analysis since component 
scores were standardised using z score transformations for age 
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and gender. Multiple imputation by chained equations (MICE) 
was adopted for the multivariable analyses to estimate a set of 
plausible values for the missing data based on the distribution 
of the observed data [31]. The statistical package Stata version 
14 was employed. All statistical tests were two-tailed with a 
significance level of p value < 0.05.

Results

Both unweighted and weighted characteristics on socio-
demographic, lifestyle and poverty measures of the final 
sample, stratified by the first 301 and the remaining 1978 
respondents, are shown in Table 1. Comparable profiles were 
generally observed between the two groups.

Table 2 lists the 21 deprivation items and the weighted 
percentages of respondents who perceived them as necessi-
ties. All 21 items were perceived as necessities by over half 
of the 301 respondents in this random sub-sample. Percent-
ages of the remaining 1978 respondents who lacked an item 
due to affordability, further stratified by deprivation status, 
are also presented in Table 2.

The adjusted odds ratios in ordinal logistic regressions 
with 4th quartile of the SF-12 scores as the reference group 
are shown in Table 3 for PCS and MCS. Participants who 
were deprived (OR 1.66; CI 1.25–2.20) and minimally edu-
cated (OR 1.55; CI 1.12–2.15), and those who have ever 
smoked (OR 1.29; CI 1.04–1.61) had a significantly greater 
risk of worse physical health (i.e. lower PCS) after adjust-
ments. The association between income poverty and worse 
physical health was only marginally significant (OR 1.34; 
CI 1.00–1.80). By contrast, subjects who had a less skilled 
job and were looking after family/home and students were 
significantly associated with higher PCS (i.e. decreased risk 
of worse physical health). The results of MCS in the adjusted 
model were similar to those of PCS—i.e. participants who 
were deprived (OR 1.83; CI 1.43–2.35) and minimally edu-
cated (OR 2.25; CI 1.59–3.18) had significantly increased 
risk of worse mental health—except that being income 
poor (OR 1.63; CI 1.28–2.09) and unmarried (OR 1.25; CI 
1.01–1.54) was also significantly associated with greater risk 
of worse mental health. Moreover, smoking status was not 
associated with MCS, and no significant association was 
found between occupation and MCS except for a lower risk 
among students. In general, being more deprived had an 
inverse dose–response relationship with both PCS and MCS 
independent of income poverty (Supplementary Material 3).

Discussion

This is the first study in Hong Kong that examined the asso-
ciation of income poverty and deprivation with health sta-
tus, in which the two poverty indicators were objectively 

measured, while previous studies mainly tested the asso-
ciation between self-perceived poverty and socio-economic 
conditions with health [32, 33]. Our study results consist-
ently showed that, being deprived was significantly asso-
ciated with worse physical and mental health, even after 
adjusting for the effects of income poverty, socio-demo-
graphic and lifestyle factors. Our findings are consistent 
with the international literature, which generally showed 
that deprivation is associated with poorer health outcomes, 
particularly with self-rated health status and functioning [34, 
35], health-related behaviours [36] and hospitalisation [37]. 
A Japanese study found that non-monetary poverty was a 
more powerful predictor than monetary poverty of low self-
rated health scores, supporting our findings that poverty is a 
multidimensional concept that also captures material-based, 
non-monetary conditions [38]. While it may seem that dep-
rivation was measured differently with varying and highly 
contextual questions used for index development across stud-
ies, there is good evidence that different deprivation indices 
developed [39–41] have good concordance. However, these 
area-level deprivation indices, although valuable, may not be 
able to reflect the actual deprivation situations of each indi-
vidual who may live in the same area. Therefore, the devel-
opment of an individual-level index based on Townsend’s 
concept is regarded as a major strength of our study.

Another novel feature of this study was that following 
Townsend, we conceptualised income poverty and depri-
vation as two interrelated but distinct indicators of vulner-
ability in society [42, 43]. We did not incorporate poverty 
as measured by monetary income into the DI, and therefore 
were able to delineate the effects of deprivation on health 
separately from the effects of income poverty on health.

The results confirmed our hypothesis that being deprived 
of necessities seems to affect people’s health above and 
beyond the influence of income poverty. In fact, as sug-
gested by Sen, poverty should be seen as failures of basic 
capabilities in terms of both material and social achieve-
ments rather than low income per se [44]. Income can only 
indirectly proxy the materials and social activities that their 
income can be spent on, while DI directly measures the cir-
cumstances of material and social deprivation. Also, using 
income as the sole measurement of poverty may create bias 
against retirees and the non-employed, because the fact that 
they do not have income does not necessarily mean that 
they are deprived of the necessities of life. Moreover, DI 
has an additional value to income poverty as it is much less 
influenced by people’s income management. Nevertheless, 
the effect of income poverty, especially on mental health, 
remained, given similar affordability of necessities. This 
could be attributed to greater subjective feelings of personal 
relative deprivation, as opposed to the deprivation of basic 
necessities objectively measured by our DI, as a result of 
upward social comparison [45].
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Table 1  Characteristics of subjects (N = 2279)

Missing data (sample for DI construction/sample for multivariable analyses)—a7/45; b7/45; c0/4; d1/12; e11/61; f0/3; g5/19; h39/152; i0/1

Sample for DI construction (N = 301) Sample for multivariable analyses 
(N = 1978)

Unweighted % 
(mean ± SD)

Weighted % 
(mean ± SD)

Unweighted % 
(mean ± SD)

Weighted % 
(mean ± SD)

Health-related quality of life
 Physical component  scorea (50.9 ± 9.8) (51.5 ± 9.7) (51.5 ± 9.0) (51.8 ± 8.8)
 Mental component  scoreb (55.3 ± 8.4) (56.4 ± 9.0) (54.9 ± 8.5) (55.5 ± 8.7)

Socio-demographic characteristics
 Age (years) (55.1 ± 19.1) (47.2 ± 17.6) (51.6 ± 17.7) (47.2 ± 17.6)
  18–30 14.6% 20.9% 13.8% 21.0%
  31–40 10.3% 17.9% 14.6% 19.2%
  41–50 15.9% 21.2% 21.1% 19.1%
  51–60 16.6% 17.4% 18.8% 18.7%
  61–70 16.9% 11.5% 16.3% 11.3%
  71 or above 25.6% 11.2% 15.5% 10.6%

 Gender
  Male 38.2% 45.3% 41.2% 45.3%
  Female 61.8% 54.7% 58.8% 54.7%

 Marital  statusc

  Married/cohabit 57.1% 58.6% 63.7% 62.4%
  Single/divorced/separated/widowed 42.9% 41.4% 36.3% 37.6%

 Educational  leveld

  Primary or below 42.0% 28.3% 32.0% 25.1%
  Secondary 45.7% 53.0% 53.2% 55.1%
  Tertiary or above 12.3% 18.7% 14.8% 19.9%

 Occupatione

  Skill levels 3 or 4 9.0% 17.3% 11.8% 14.3%
  Skill level 2 36.2% 36.5% 35.1% 37.9%
  Skill level 1 18.6% 16.0% 21.4% 18.7%
  Student 4.5% 5.6% 5.4% 5.6%
  Looking after family/home 31.7% 24.6% 26.3% 23.5%

Lifestyle factors
 Smoking  statusf

  Non-smoker 82.7% 83.2% 81.8% 80.7%
  Past smoker/current smoker 17.3% 16.8% 18.2% 19.3%

 Alcohol  drinkingg

  Non-risky drinker 99.3% 99.3% 96.6% 95.8%
  Risky drinker 0.7% 0.7% 3.4% 4.2%

 Physical activities
  Active 6.0% 5.3% 11.0% 10.6%
  Minimally active 17.6% 11.9% 14.1% 12.8%
  Inactive 76.4% 82.8% 74.9% 76.6%

Poverty measures
 Income  povertyh

  Equivalised household income > half of median 74.8% 82.2% 82.7% 85.6%
  Equivalised household income ≤ half of median 25.2% 17.8% 17.3% 14.4%

 Deprivationi

  Non-deprived NA NA 80.7% 83.1%
  Deprived NA NA 19.3% 16.9%
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Two major mechanisms have been postulated in the 
health inequality literature to explain the associations 
between deprivation and health, namely material circum-
stances and psychosocial factors associated with being 
deprived [1]. We mainly took into account the dimen-
sion of material circumstances in our DI, which was con-
structed using items of material necessities, but we did not 
fully test the effect of psychosocial factors on the physical 
and mental health status of our participants in our analy-
ses. However, even though our DI is mainly concerned 
with material circumstances, it remains difficult to disen-
tangle the material and psychosocial effects on health from 
one another, and these two explanations are usually not 
mutually exclusive in reality and their interaction is likely 

to be complex. For instance, being materially deprived 
may have significant psychosocial effects on health 
directly through allostatic load from stress or indirectly 
through risky lifestyle behaviours [1, 46]. In our adjusted 
multivariable analyses, we factored out the effects of major 
lifestyle factors (i.e. smoking, risky alcohol drinking and 
physical inactivity) on health by adjustments; hence, we 
were able to identify deprivation of material circumstances 
as an important explanation of the health inequalities in 
Hong Kong, above and beyond their indirect effect on 
harmful health behaviours. However, further studies are 
warranted to understand the psychosocial mechanisms 
of deprivation on health, e.g. whether stress and lifestyle 
behaviours are mediators of deprivation on health.

Table 2  Weighted percentages of respondents who perceived the 21 items as necessities (N = 301) and those who lacked the 21 items due to 
affordability (N = 1978)

Domains and items % Perceived as a 
necessity (N = 301)

% Lacked due to afford-
ability (N = 1978)

Total (%) Total (%) Deprived (%) Non-
deprived 
(%)

Material deprivation
 Food deprivation
  Three meals a day 96.9 0.6 3.6 0.0
  Fresh fruit or vegetables every day 94.8 1.0 6.0 0.0
  Eat fresh/frozen poultry for special occasions 85.8 2.0 11.4 0.1

 Clothing deprivation
  One or two pieces of new clothes in a year 86.0 2.1 11.7 0.1
  Enough warm clothes for cold weather 97.8 0.4 2.4 0.0
  One set of decent clothes 88.9 2.2 12.4 0.1

 Medical care deprivation
  Able to consult private doctor when you are sick 82.1 12.8 60.0 3.2
  Able to consult Chinese medicine practitioner when you are sick and purchase prescribed 

medicines
64.3 7.9 45.2 0.2

  Can pay for spectacles if needed 65.7 4.1 21.1 0.6
 Household facilities and equipment
  Have toilet inside a self-contained apartment, with no need to share with other residents 98.9 1.0 4.8 0.2
  A mobile phone or telephone landline 98.2 0.4 2.1 0.0
  A washing machine 94.7 2.0 10.8 0.2
  An air-conditioner 93.6 2.0 11.7 0.1
  A computer device with internet connection at home 75.6 1.7 9.3 0.1

 Repair and maintenance
  Able to replace worn out furniture 77.0 9.4 50.9 1.0
  Able to replace/repair broken electrical goods 93.2 7.7 43.3 0.3

 Finance
  Some amount of money to spend each week on yourself, not on your family 95.5 4.1 21.8 0.4

Social deprivation
 Celebrations on special occasion 92.6 2.3 12.3 0.2
 A meal out with friends or family at least once a month 77.9 7.9 35.4 2.3
 Can offer a gift of money on occasion of wedding 78.1 4.0 22.2 0.3
 Give red pocket money (laisee) during Chinese New Year 77.7 2.4 13.5 0.2



Quality of Life Research 

1 3

This study was analysed using the first-wave data from a 
longitudinal study; thus, the analyses were cross-sectional 
by nature. Further follow-up studies are warranted to iden-
tify the strength of the longitudinal associations between 
poverty, deprivation and health outcomes among different 
population groups. Questions were self-reported, so there 
might be some recall bias. Also, there might be some selec-
tion bias since the participants being sampled tend to be 
female, less skilled, older and most likely to be at home 
during office hours; nevertheless, weighting factors based on 
the distribution of age and gender of the general Hong Kong 
population were applied for data analyses to ensure general-
isability and unbiased point estimates. Yet, potential over- or 

under-representation of certain sampling areas might exist 
as the single age population data by district are not available 
for geographical weighting. Furthermore, a subset of sample 
was enumerated with missing data; however, multiple impu-
tation was adopted to account for these missing data for the 
multivariable analyses.

Conclusion

Any economic, social or healthcare policymakers should not 
treat income poverty as the only socio-economic indicator of 
low living standards. In fact, deprivation of non-monetary 

Table 3  The associations between poverty and SF-12 (N = 1978)

a ORs of all listed variables were mutually adjusted
*p < 0.05, **p < 0.01, ***p < 0.001; 4th quartile as the reference group

Physical component Mental component

Adjusted  ORa (95% CI) p value Adjusted  ORa (95% CI) p value

Poverty measures
 Deprivation Index
  Non-deprived 1 1
  Deprived 1.66 (1.25–2.20)*** < 0.001 1.83 (1.43–2.35)*** < 0.001

 Income poverty
  Non-poor 1 1
  Poor 1.34 (1.00-1.80) 0.052 1.63 (1.28–2.09)*** < 0.001

Socio-demographic characteristics
 Marital status
  Married/cohabit 1 1
  Single/divorced/separated/widowed 1.14 (0.94–1.38) 0.192 1.25 (1.01–1.54)* 0.038

 Educational level
  Tertiary or above 1 1
  Secondary 0.95 (0.72–1.24) 0.687 1.23 (0.90–1.69) 0.197
  Primary or below 1.55 (1.12–2.15)** 0.009 2.25 (1.59–3.18)*** < 0.001

 Occupation
  Skill levels 3 or 4 1 1
  Skill level 2 0.64 (0.48–0.85)** 0.002 0.93 (0.67–1.29) 0.660
  Skill level 1 0.68 (0.49–0.94)* 0.021 1.04 (0.74–1.47) 0.812
  Student 0.53 (0.35–0.79)** 0.002 0.46 (0.26–0.82)** 0.008
  Looking after family/home 0.62 (0.45–0.85)** 0.003 1.04 (0.72–1.49) 0.847

Lifestyle factors
 Smoking status
  Non-smoker 1 1
  Past smoker/current smoker 1.29 (1.04–1.61)* 0.021 1.09 (0.87–1.37) 0.470

 Alcohol drinking
  Non-risky drinker 1 1
  Risky drinker 0.78 (0.50–1.22) 0.277 1.71 (1.00-2.93) 0.052

 Physical activities
  Active 1 1
  Minimally active 1.24 (0.87–1.76) 0.236 0.82 (0.57–1.19) 0.299
  Inactive 1.23 (0.94–1.61) 0.136 0.88 (0.66–1.18) 0.403
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and social resources may have independent effects on health 
above and beyond income poverty. In order to address health 
inequality, policies should move beyond endowment of giv-
ing money to the poor and take into account the multidimen-
sionality of poverty, e.g. raising living standards through 
high-quality service provision (such as affordable health care 
access) also seems to be important.

Acknowledgements We acknowledge Prof Peter Saunders and Prof 
Jonathan Bradshaw for their invaluable inputs to this project. We would 
also like to thank Ms Suffy Yeung, Ms Stephanie Chan and Mr Philip 
Yeung for their assistance earlier in the project.

Author contributions RYC was responsible for literature search, study 
design, data collection, data analysis, data interpretation and writing. 
GKC was mainly responsible for literature search, writing, data analy-
sis and data interpretation. DG contributed to literature search, study 
design, data collection, data interpretation and writing. SYW actively 
participated in the study design, data collection, data analysis, as well 
as data interpretation and commented on write-up. DC performed data 
analysis, data interpretation, generation of tables and writing. ML con-
tributed to literature search, study design, data collection, data interpre-
tation, generation of tables and comments on write-up. VT conducted 
literature search, data collection, data analysis, as well as data interpre-
tation and commented on write-up. HW was responsible for literature 
search, study design, data collection, data interpretation and comments 
on write-up. All authors read and approved the final manuscript.

Funding The work described in this paper was fully supported by a 
Grant from the Central Policy Unit of the Government of the Hong 
Kong Special Administrative Region and the Research Grants Council 
of the Hong Kong Special Administrative Region, China (Project No. 
4003-SPPR-11).

Data availability The datasets generated and/or analysed during the 
current study are not publicly available due to agreement with the sub-
jects to safeguard confidentiality, but are available from the correspond-
ing author on reasonable request.

Compliance with ethical standards 

Conflict of interest The authors declare that they have no conflict of 
interests.

Ethical approval The study has been approved by the Survey and 
Behavioural Research Ethics Committee of the Chinese University of 
Hong Kong in June 2012.

Informed consent Informed consent was obtained from all individual 
participants included in the study.

References

 1. Kawachi, I., Subramanian, S., & Almeida-Filho, N. (2002). A 
glossary for health inequalities. Journal of Epidemiology and 
Community Health, 56(9), 647–652. https ://doi.org/10.1136/
jech.56.9.647.

 2. Marmot, M., Allen, J., Bell, R., Bloomer, E., & Goldblatt, P. 
(2012). WHO European review of social determinants of health 

and the health divide. The Lancet, 380(9846), 1011–1029. https 
://doi.org/10.1016/S0140 -6736(12)61228 -8.

 3. Wagstaff, A. (2002). Poverty and health sector inequalities. Bul-
letin of the World Health Organization, 80(2), 97–105.

 4. Kondo, N., Kawachi, I., Hirai, H., Kondo, K., Subramanian, 
S.V., Hanibuchi, T., & Yamagata, Z. (2009). Relative depriva-
tion and incident functional disability among older Japanese 
women and men: Prospective cohort study. Journal of Epide-
miology and Community Health, 63(6), 461–467. https ://doi.
org/10.1136/jech.2008.07864 2.

 5. Kondo, N., Kawachi, I., Subramanian, S.V., Takeda, Y., & 
Yamagata, Z. (2008). Do social comparisons explain the asso-
ciation between income inequality and health?: Relative depri-
vation and perceived health among male and female Japanese 
individuals. Social Science & Medicine, 67(6), 982–987. https 
://doi.org/10.1016/j.socsc imed.2008.06.002.

 6. Hanandita, W., & Tampubolon, G. (2014). Does poverty reduce 
mental health? An instrumental variable analysis. Social Sci-
ence & Medicine, 113, 59–67. https ://doi.org/10.1016/j.socsc 
imed.2014.05.005.

 7. Tampubolon, G., & Hanandita, W. (2014). Poverty and mental 
health in Indonesia. Social Science & Medicine, 106, 20–27. 
https ://doi.org/10.1016/j.socsc imed.2014.01.012.

 8. Chen, R., Hu, Z., Chen, R.-L., Zhang, D., Xu, L., Wang, J., 
& Wei, L. (2015). Socioeconomic deprivation and survival 
after stroke in China: A systematic literature review and a new 
population-based cohort study. British Medical Journal Open, 
5(1), e005688–e005688. https ://doi.org/10.1136/bmjop en-2014-
00568 8.

 9. Zhang, Y., Ou, F., Gao, S., Gao, Q., Hu, L., & Liu, Y. (2015). 
Effect of low income on health-related quality of life. Asia Pacific 
Journal of Public Health, 27(2), NP1013–NP1025. https ://doi.
org/10.1177/10105 39513 49683 9.

 10. Li, N., Pang, L., Du, W., Chen, G., & Zheng, X. (2012). Associa-
tion between poverty and psychiatric disability among Chinese 
population aged 15–64 years. Psychiatry Research, 200(2–3), 
917–920. https ://doi.org/10.1016/j.psych res.2012.05.026.

 11. Chung, R. Y., Mercer, S., Lai, F. T. T., Yip, B. H. K., Wong, M. C. 
S., & Wong, S. Y. S. (2015). Socioeconomic determinants of mul-
timorbidity: A population-based household survey of Hong Kong 
Chinese. PLoS ONE, 10(10), e0140040. https ://doi.org/10.1371/
journ al.pone.01400 40.

 12. Chung, R. Y., & Wong, S. Y. (2015). Health inequality in Hong 
Kong. China Review, 15(2), 91–118.

 13. Townsend, P. (1954). Measuring poverty. The British Journal of 
Sociology, 5(2), 130. https ://doi.org/10.2307/58765 1.

 14. Townsend, P. (1979). Poverty in the United Kingdom: A survey of 
household resources and standards of living. London: Allen Lane 
and Penguin Books.

 15. Townsend, P. (1987). Deprivation. Journal of Social Policy, 16(2), 
125–146.

 16. Chow, N. W. (1982). Poverty in an affluent city: A report of a 
survey on low income families in Hong Kong.

 17. Saunders, P., Wong, H., & Wong, W. P. (2014). Deprivation and 
poverty in Hong Kong. Social Policy and Administration, 48(5), 
556–575. https ://doi.org/10.1111/spol.12042 .

 18. Lau, M., & Gordon, D. (2017). Poverty in a rich society: The case 
of Hong Kong. Hong Kong: The Chinese University Press.

 19. International Labour Office. (2012). International standard clas-
sification of occupations: ISCO-08. Geneva: International Labour 
Office.

 20. Bush, K., Kivlahan, D., McDonell, M., Fihn, S., & Bradley, K. 
(1998). The AUDIT alcohol consumption questions (AUDIT-C): 
An effective brief screening test for problem drinking. Archives of 
Internal Medicine, 158(16), 1789–1795. https ://doi.org/10.1001/
archi nte.158.16.1789.

https://doi.org/10.1136/jech.56.9.647
https://doi.org/10.1136/jech.56.9.647
https://doi.org/10.1016/S0140-6736(12)61228-8
https://doi.org/10.1016/S0140-6736(12)61228-8
https://doi.org/10.1136/jech.2008.078642
https://doi.org/10.1136/jech.2008.078642
https://doi.org/10.1016/j.socscimed.2008.06.002
https://doi.org/10.1016/j.socscimed.2008.06.002
https://doi.org/10.1016/j.socscimed.2014.05.005
https://doi.org/10.1016/j.socscimed.2014.05.005
https://doi.org/10.1016/j.socscimed.2014.01.012
https://doi.org/10.1136/bmjopen-2014-005688
https://doi.org/10.1136/bmjopen-2014-005688
https://doi.org/10.1177/1010539513496839
https://doi.org/10.1177/1010539513496839
https://doi.org/10.1016/j.psychres.2012.05.026
https://doi.org/10.1371/journal.pone.0140040
https://doi.org/10.1371/journal.pone.0140040
https://doi.org/10.2307/587651
https://doi.org/10.1111/spol.12042
https://doi.org/10.1001/archinte.158.16.1789
https://doi.org/10.1001/archinte.158.16.1789


Quality of Life Research 

1 3

 21. Yip, B. H. K., Chung, R. Y., Chung, V. C. H., Kim, J., Chan, 
I. W. T., Wong, M. C. S., … Griffiths, S. M. (2015). Is alcohol 
use disorder identification test (AUDIT) or its shorter versions 
more useful to identify risky drinkers in a Chinese population? 
A diagnostic study. PLoS ONE, 10(3), e0117721. https ://doi.
org/10.1371/journ al.pone.01177 21.

 22. Craig, C., Marshall, A., Sjöström, M., Bauman, A., Booth, M., 
Ainsworth, B., … Oja, P. (2003). International physical activity 
questionnaire: 12-country reliability and validity. Medicine and 
Science in Sports and Exercise, 35(8), 1381–1395. https ://doi.
org/10.1249/01.MSS.00000 78924 .61453 .FB.

 23. Wong, H., Saunders, P., Wong, W. P., Chan, M., & Chua, H. W. 
(2012). Report of research study on deprivation and social exclu-
sion in Hong Kong. Hong Kong: The Hong Kong Council of 
Social Service

 24. Gordon, D., & Spicker, P. (1999). The International Glossary on 
Poverty. London: CROP Publications.

 25. OECD. (2012). Quality review of the OECD database on house-
hold incomes and poverty and the OECD earnings database part 
I.

 26. Lau, M., Pantazis, C., Gordon, D., Lai, L., & Sutton, E. (2015). 
Poverty in Hong Kong. China Review, 15(2), 23–58.

 27. Fahmy, E., Pemberton, S., & Sutton, E. (2012). Public percep-
tions of poverty and social exclusion: Final report on focus group 
findings. Poverty and Social Exclusion in the UK, Working Paper 
Analysis Series No. 3. University of Bristol: Townsend Centre for 
International Poverty Research.

 28. Mack, J., & Lansley, S. (1985). Poor Britain. London: Allen and 
Unwin.

 29. Lam, E., Lam, C., Fong, D., & Huang, W. (2013). Is the SF-12 
version 2 health survey a valid and equivalent substitute for the 
SF-36 version 2 health survey for the Chinese? Journal of Evalu-
ation in Clinical Practice, 19(1), 200–208. https ://doi.org/10.11
11/j.1365-2753.2011.01800 .x.

 30. Lam, C. L. K., Tse, E. Y. Y., & Gandek, B. (2005). Is the standard 
SF-12 health survey valid and equivalent for a Chinese popu-
lation? Quality of Life Research, 14(2), 539–547. https ://doi.
org/10.1007/s1113 6-004-0704-3.

 31. White, I. R., Royston, P., & Wood, A. M. (2011). Multiple impu-
tation using chained equations: Issues and guidance for practice. 
Statistics in Medicine, 30(4), 377–399. https ://doi.org/10.1002/
sim.4067.

 32. Woo, J., Lynn, H., Leung, J., & Wong, S. Y. (2008). Self-perceived 
social status and health in older Hong Kong Chinese women com-
pared with men. Women & health, 48(2), 209–234. https ://doi.
org/10.1080/03630 24080 23135 63.

 33. Cheng, Y. H., Chi, I., Boey, K. W., Ko, L. S. F., & Chou, K. L. 
(2002). Self-rated economic condition and the health of elderly 
persons in Hong Kong. Social Science & Medicine, 55(8), 1415–
1424. https ://doi.org/10.1016/S0277 -9536(01)00271 -4.

 34. van Jaarsveld, C. H. M., Miles, A., & Wardle, J. (2007). Path-
ways from deprivation to health differed between individual and 
neighborhood-based indices. Journal of Clinical Epidemiology, 
60(7), 712–719. https ://doi.org/10.1016/j.jclin epi.2006.10.005.

 35. Groffen, D. A., Bosma, H., van den Akker, M., Kempen, G. I., & 
van Eijk, J. T. (2008). Material deprivation and health-related dys-
function in older Dutch people: Findings from the SMILE study. 
The European Journal of Public Health, 18(3), 258–263. https ://
doi.org/10.1093/eurpu b/ckm11 9.

 36. Baumann, M., Spitz, E., Guillemin, F., Ravaud, J.-F., Choquet, 
M., Falissard, B., & Chau, N. (2007). Associations of social 
and material deprivation with tobacco, alcohol, and psycho-
tropic drug use, and gender: A population-based study. Inter-
national Journal of Health Geographics, 6, 50. https ://doi.
org/10.1186/1476-072X-6-50.

 37. Yilmaz, E., & Raynaud, D. (2013). The influence of social depri-
vation on length of hospitalisation. European Journal of Health 
Economics, 14(2), 243–252. https ://doi.org/10.1007/s1019 
8-011-0365-4.

 38. Saito, M., Kondo, K., Kondo, N., Abe, A., Ojima, T., & Suzuki, 
K. (2014). Relative deprivation, poverty, and subjective health: 
JAGES cross-sectional study. PLoS ONE, 9(10), e111169. https 
://doi.org/10.1371/journ al.pone.01111 69.

 39. Townsend, P., Phillimore, P., & Beattie, A. (1988). Health and 
deprivation: Inequality and the north. London: Croom Helm.

 40. Jarman, B. (1983). Identification of underprivileged areas. British 
Medical Journal, 286(6379), 1705–1709. https ://doi.org/10.1136/
bmj.286.6379.1705.

 41. Carstairs, V., & Morris, R. (1989). Deprivation and mortality: An 
alternative to social class? Community Medicine, 11(3), 210–219. 
https ://doi.org/10.1093/oxfor djour nals.pubme d.a0424 69.

 42. Townsend, P. (1962). The meaning of poverty. The British Journal 
of Sociology, 13(3), 210. https ://doi.org/10.2307/58726 6.

 43. Townsend, P., & Davidson, N. (1988). Inequalities in health: The 
Black report. Harmondsworth: Penguin.

 44. Sen, A. (2006). Conceptualizing and measuring poverty. In D. D. 
Grusky & R. Kanbur (Eds.), Poverty and inequality. Stanford, CA: 
Stanford University Press.

 45. Mishra, S., & Carleton, R. N. (2015). Subjective relative depriva-
tion is associated with poorer physical and mental health. Social 
Science & Medicine, 147, 144–149. https ://doi.org/10.1016/j.
socsc imed.2015.10.030.

 46. McEwen, B. S., & Seeman, T. (1999). Protective and dam-
aging effects of mediators of stress: Elaborating and testing 
the concepts of allostasis and allostatic load. Annals of the 
New York Academy of Sciences, 896(1), 30–47. https ://doi.
org/10.1111/j.1749-6632.1999.tb081 03.x.

https://doi.org/10.1371/journal.pone.0117721
https://doi.org/10.1371/journal.pone.0117721
https://doi.org/10.1249/01.MSS.0000078924.61453.FB
https://doi.org/10.1249/01.MSS.0000078924.61453.FB
https://doi.org/10.1111/j.1365-2753.2011.01800.x
https://doi.org/10.1111/j.1365-2753.2011.01800.x
https://doi.org/10.1007/s11136-004-0704-3
https://doi.org/10.1007/s11136-004-0704-3
https://doi.org/10.1002/sim.4067
https://doi.org/10.1002/sim.4067
https://doi.org/10.1080/03630240802313563
https://doi.org/10.1080/03630240802313563
https://doi.org/10.1016/S0277-9536(01)00271-4
https://doi.org/10.1016/j.jclinepi.2006.10.005
https://doi.org/10.1093/eurpub/ckm119
https://doi.org/10.1093/eurpub/ckm119
https://doi.org/10.1186/1476-072X-6-50
https://doi.org/10.1186/1476-072X-6-50
https://doi.org/10.1007/s10198-011-0365-4
https://doi.org/10.1007/s10198-011-0365-4
https://doi.org/10.1371/journal.pone.0111169
https://doi.org/10.1371/journal.pone.0111169
https://doi.org/10.1136/bmj.286.6379.1705
https://doi.org/10.1136/bmj.286.6379.1705
https://doi.org/10.1093/oxfordjournals.pubmed.a042469
https://doi.org/10.2307/587266
https://doi.org/10.1016/j.socscimed.2015.10.030
https://doi.org/10.1016/j.socscimed.2015.10.030
https://doi.org/10.1111/j.1749-6632.1999.tb08103.x
https://doi.org/10.1111/j.1749-6632.1999.tb08103.x

	Deprivation is associated with worse physical and mental health beyond income poverty: a population-based household survey among Chinese adults
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Study design and participants
	Measurements
	Socio-demographic factors
	Lifestyle factors
	Poverty measures
	Health-related quality of life as outcome

	Statistical analysis

	Results
	Discussion
	Conclusion
	Acknowledgements 
	References


