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ABSTRACT
Aims: To identify the impact of social participation, socio-demographic, socio-economic and
disease factors on nutritional risk among older
persons in Hong Kong. Background: Few published work has investigated the relative risks of
social participation, demographic, socioeconomic and disease factors with malnutrition in community-living older people, this study is to investigate the associations of these risk factors on
the nutritional status in better nutrition support
for the old age group. Design: A cross-sectional
study. Methods: It was a secondary analysis of a
database in a mobile community centre between
January 2008 and December 2009. One thousand seven hundred and thirty one participants
aged between 54 and 103 were collected. With
319 full Mini Nutritional Assessment (MNA) completed, the participants’ demographic, socioeconomic data, diseases, and nutritional status were
analyzed with relative risk and 95% confidence
interval level to identify the factors that make
them vulnerable to nutritional risk. Results: The
prevalence of malnutrition in the communitydwelling old was 3.95% and 83.7% of the sample
was at risk of malnutrition. Living on allowances,
young old who was socially engaged and good
relationship with family members were at less
risk to malnutrition. Conclusions: Special attention should be taken to these groups as they are
prone to develop malnutrition.
Keywords: Malnutrition; Social Participation; Mini
Nutritional Assessment; Old Aged Care; Malnutrition
Risk; Community Care

1. INTRODUCTION
Social participation is defined as people’s social inCopyright © 2013 SciRes.

volvement and interaction with others. Participation on
paid work, formal or informal volunteering, and caregiving activities are examples to it [1]. The problem in
“unengaged elders” or sometimes used interchangeably
with “hidden elders” is increasing. Statistics from a community survey found that around 10.8% of the assessed
older people were unengaged or hidden [2]. According to
the Hong Kong Commission on Poverty (CoP), these
hidden older people are those who “are disengaged from
the community and disadvantaged yet not helped by the
available services and support” [3]. The report of the
CoP states that older adults’ withdrawal from social interaction impacts on other aspects of their lives, such as
their diet, because they disconnect from service providers and are thus vulnerable to malnutrition. Although
studies found that higher levels of social participation is
associated with lower morbidity and mortality rates [4,5],
few of them document the relative risks of social unengagement other than the hospitalized and institutionalized groups. This study aims to explore the relative risks
as compared with other social variables and disease factors on nutritional risk in the older population group.

2. BACKGROUND
Malnutrition occurs when an individual’s nutritional
intake fails to meet their nutritional requirements [6]. It
is known that malnutrition can be lethal for geriatric patients. In addition to mortality, malnutrition increases the
re-admission rate of patients and the cost of hospital care
in terms of length of stay [6]. Previous studies have
found that malnutrition in older people is more common
in groups with less education, higher depression scores,
and lower cognitive and physical functioning, as these
factors affect their food choices and thus their overall
nutrition intake [7]. Other factors, such as modified
feeding and chronic lung diseases have also been found
to be significant risk factors for malnutrition [8]. Chewing and swallowing problems and reduced appetite are
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more often reported by those at risk of being malnourished [9].
Although the severe health consequences of malnutrition have been highlighted [6,10,11], nutritional intervention is only administered to hospitalized and institutionalized older adults in poor health [12]. With the increasing prevalence and risk of malnutrition in the older
age community [13,14], malnourishment among older
persons has become an urgent global health care problem.
However, as a result of limited health care resources, the
long term nutritional care of independent older adults
living in the community, not to mention the highly vulnerable unengaged older persons disconnected from society, tends to be neglected.
The CoP study documented four observable characteristics of unengaged older adults: the inability to seek help
from available services and networks; weak family,
friend, and community help networks and inadequate
formal service networks; the perception that seeking help
is morally wrong; and earlier negative or unfavorable
welfare experiences [3]. As a result of these factors, social workers and community nurses find it difficult to
contact members of this group, know nothing about their
needs, and are unable to connect them with the available
resources and support. In this study, demographic, socioeconomic and disease factors were analyzed along with
the nutritional status of community-dwelling older persons. The study’s objective was to determine the relative
risks of various social participation, socio-demographic,
socio-economic and disease factors on nutritional status
among older persons in Hong Kong.

3. METHOD
3.1. Design and Setting
This was a secondary analysis of a database with older
age visitors to a mobile community centre.

3.2. Participants
Participants of the present study were communitydwelling old adults receiving services in a mobile integrative health centre (MIHC) between January 2008 and
December 2009. They were asked to give their informed
consent for their health assessment results to be used in
the research. Demographic information, health history,
mental assessment and nutritional status were documented by advanced practice nurses. A total of 1793 participants aged between 54 and 103 were found in the database maintained by the MIHC. The study was approved
by the university ethics committee.

3.3. Demographic Information
The demographic factors included gender and age,
Copyright © 2013 SciRes.

while socio-economic factors included financial status,
relationship with family members, type of residency,
marital status and social participation status. All the
above demographic factors except social participation
status were data from face-to-face interviews conducted
by the advanced practice nurses. Social participation status was identified by the social workers who referred the
participants to MIHC. The social participation status was
classified as unengaged if the participants were disconnected to any activities, most of the time staying at home
and did not have any connection with their neighbours.
The social participation status was classified as potentially unenegaged if the participants showed outside activities like walking around and going to market, but still
they refused to have any connection with their neighbours and stayed at home most of the time.

3.4. Assessment of Nutritional Status
Nutritional status was assessed by the Mini Nutritional
Assessment (MNA) questionnaire, which is a validated
instrument designed for older persons [15] with high
sensitivity and specificity in screening protein deficient
malnutrition in the older community [16]. Past research
has found a high correlation between Body Mass Index
(BMI) and MNA scores [17,18]. In this study, nutritional
status was assessed by advanced practice nurses using
the Chinese version of Mini Nutritional Assessment
(MNA). The MNA is an 18-item assessment, comprising
anthropometric measurements, dietary questions, global
health and social assessments, and a subjective assessment of health and nutrition. It is validated by Hui et al.
[19] with modification in the cut-offs of body mass index
as recommended by the World Health Organization
(WHO) for Asian subjects [20]. The maximum score of
the Chinese MNA is 30. The scoring and ranking of the
Chinese MNA follows the English version. That is, an
MNA score under 17 represents malnutrition, a score
between 17 and 23.5 represents at risk, and a score above
23.5 represents adequate nourishment.

3.5. Statistical Analysis
The independent variables used in this study included
age, gender, financial status, relationship with family
members, type of residency, marital status, social participation and three health related illnesses that can affect
nutritional status: cancer, respiratory illness and cardiovascular illness [21]. Descriptive analysis was performed
to determine prevalence in the categories assessed by the
MNA. In this study, the MNA scores were analyzed in
relation to demographic, socio-economic, and disease
factors to see if gender and age distribution affected the
nutritional indicators. The continuous MNA scores were
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categorized into two groups: at risk of malnutrition or
malnutrition (MNA <23.5) and well-nourished (MNA
>23.5). The categorical MNA groups, together with gender, financial groups, social participation, marital status,
residency and relationship with family members were
analyzed by cross tabulation with measure of relative
risk and 95% confidence intervals, setting MNA <23.5 as
the exposure group whereas MNA >23.5 as the control
group. Since age affected nutritional status of the older
adults, measures of association were analyzed by confounding two age groups (young old aged <75 and older
old aged 75) as age 75 was the age one entering from
young-old to aged.

Table 1. Demographic profile of the participants.
Men

Sex (%)

Copyright © 2013 SciRes.

Total

p-value

111 (32.6) 230 (67.4) 341 (100.0)

Age distribution (%)
<75 years

50 (33.8)

98 (66.2) 148 (100.0)

75 years

55 (32.2)

116 (67.8) 171 (100.0)

Age (years),
mean (s.d.)

75.1 (6.9)

75.5 (8.7)

75.4 (8.2)

Malnutrition (MNA <
17)

9 (30.0)

21 (70.0)

30 (100.0)

At risk of malnutrition
(MNA between
17 - 23.5)

90 (33.7)

177 (66.3) 267 (100.0) 0.775

Well-nourished
(MNA > 23.5)

6 (27.3)

16 (72.7)

0.759

*

Nutritional status

4.1. Descriptive Statistics

4.1.2. Association of Social Participation and
Financial on Nutritional Status
Sixty participants in the database were found malnutrition that we estimated the prevalence of malnutrition
in the community-dwelling old population was 3.95%
[(60/1519) × 100%] in the accessible population and the
percentage of at risk malnutrition was 83.7% [(267/319)
× 100%] in our sample (Table 1). Significant difference
was found in nutritional status with higher percentage of
older old prone to risk of malnutrition (p = 0.016). The
relative risk was 1.0 (95% C.I.: 0.95, 1.13, p = 1.126) for
the total sample in gender, indicating male and female
had similar risk to malnutrition. It was found that exposed risk of malnutrition was found similar by confounding age groups.
Financial status was found statistical significant in nutritional status (p = 0.001). Those financial independent
had less risk (RR = 0.9, 95% C.I.: 0.81, 0.94) to malnutrition to those depending on allowances. However, the
relative risk between the two became significantly lower
(RR = 0.8, 95% C.I.:0.72, 0.90, p = 0.002) in the young
old and the same (RR = 1.0, 95% C.I.:0.87, 1.05, p =
0.223) in the older old.

Women

Demographic
information

4. RESULTS
4.1.1. Sex, Age Groups, Nutritional Status
Among the 1731 participants in the database, the mean
and standard deviation of age were 74.5 and 7.6. It was
found 274 participants did not have any MNA assessment and with the 1519 participants having MNA assessment, 1200 participants only received fast screening by completing the first six questions. According to
the MNA assessment, if the total scores of the first six
questions were lower than 11, the rest of the assessment
must be continued; otherwise, the rest of the assessment
could be skipped. Since we did not have the final total
scores for these participants as comparisons with other
participants, only those completed the 18-items MNA
assessment were selected for further statistical analysis.
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16 (100.0)

*

6 male and 16 female did not report their age.

Social participation was found no observed association
with nutritional status (RR = 1.0, 95% C.I.: 0.88, 1.05, p
= 0.248). With confounding age groups, those engaged
young old was found less exposed risk (RR = 0.9, 95%
C.I.: 0.79, 1.05, p = 0.192) of malnutrition as compared
with those unengaged or potentially unengaged young
old. However, there was no difference between the social
participation status among the older old (RR = 1.0, 95%
C.I.: 0.92, 1.13, p = 0.460).
4.1.3. Association of Marital Status, Residency
and Relationship with Family Members on
Nutritional Status
For those living on their own (single/widowed/separated/divorced), it was found that the relative risk was
1.0 (95% C.I.: 0.92, 1.08, p = 0.506) as compared with
those married. Statistical analysis with different age
groups showed the same relative risk as the total sample.
The results in the type of residency were the same as
those in the marital status (Table 2).
For the self-reported relationship with their family
members, the participants with good relationship with
their family members were found at similar risk (RR =
1.0, 95% C.I.: 0.87, 1.08, p = 0.372) of malnutrition than
those with fair or poor relationship with their family
members. We did find lower risk of malnutrition in both
age groups with confounding by age (age < 75: RR = 0.9,
95% C.I.: 0.78, 1.14, p = 0.362; age  75: RR = 0.9; 95%
C.I.: 0.89, 0.99).
4.1.4. Association of Diseases on Nutritional
Status
For the three diseases related to nutritional status, only
2 cancer cases were found in the database. Both cases
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were found at risk of malnutrition. The relative risk of
cancer to malnutrition was 0.9 (95% C.I.: 0.84, 0.91, p =
0.758) which could be subjected to sampling bias. We
suggested those with severe cancer may be too weak to
have health assessment in MIHC, thus the number of
cases was few in the database. For those having cardiovascular diseases, the relative risk of them to be malnutrition was equal to those not having cardiovascular diseases (RR = 1.0, 95% C.I.: 0.86, 1.06, p = 0.296). How-

ever, those having cardiovascular diseases in the young
old were found less risk as compared with those not
having the diseases (Table 3). For those having respiratory diseases, their relative risk to be malnutrition was
significantly higher than those not having the diseases
(RR = 1.1, 95% C.I.: 1.00, 1.18, p = 0.037). The risk of
being malnutrition for the respiratory disease group significantly increased (RR = 1.2, 95% C.I.: 0.98, 1.37, p =
0.049) in the young old with confounding age.

Table 2. Measures of association of risk factors on nutritional status by MNA, with confounding by age.
MNA

Age Group

Total

<23.5

>23.5

n (%)

n (%)

<75

134 (45.1)

28 (63.6)

162 (47.5)

75

163 (54.9)

16 (36.4)

179 (52.5)

Gender
<75
75

male

47 (35.1)

6 (21.4)

53 (32.7)

female

87 (64.9)

22 (78.6)

109 (67.3)

male

52 (31.9)

6 (37.5)

58 (32.4)

female

111 (68.1)

10 (62.5)

121 (67.6)

Financial status
<75
75

Independent

88 (65.7)

26 (92.9)

114 (70.4)

Depend on allowances

46 (34.3)

2 (7.1)

48 (29.6)

Independent

80 (49.1)

10 (62.5)

90 (50.3)

Depend on allowances

83 (50.9)

6 (37.5)

89 (49.7)

Engaged

101 (75.9)

24 (85.7)

125 (77.6)

Unengaged or Potentially unengaged

32 (24.1)

4 (14.3)

36 (22.4)

Engaged

109 (66.9)

10 (62.5)

119 (66.5)

Unengaged or Potentially unengaged

54 (33.1)

6 (37.5)

60 (33.5)

Single/widowed/separated/divorced

60 (44.8)

12 (42.9)

72 (44.4)

Married

74 (55.2)

16 (57.1)

90 (55.6)

Single/widowed/separated/divorced

85 (52.1)

10 (62.5)

95 (53.1)

Married

78 (47.9)

6 (37.5)

84 (46.9)

Social Participation
<75
75

Marital status
<75
75

Residency
<75
75

Private housing

24 (19.5)

6 (21.4)

30 (19.9)

Public housing

99 (80.5)

22 (78.6)

121 (80.1)

Private housing

22 (14.9)

2 (14.3)

24 (14.8)

Public housing

126 (85.1)

12 (85.7)

138 (85.2)

Good

63 (68.5)

18 (75.0)

81 (69.8)

Fair or poor

29 (31.5)

6 (25.0)

35 (30.2)

Good

88 (80.7)

6 (100.0)

116 (100.0)

Fair or Poor

21 (19.3)

0 (0.0)

94 (81.7)

Relationship with family members
<75
75

RR (95% C.I.)

p-value

0.9 (0.84, 0.99)

0.016

1.0 (0.95, 1.13)

0.268

1.1 (0.97, 1.27)

0.118

1.0 (0.88, 1.08)

0.420

0.9 (0.81, 0.94)

0.001

0.8 (0.72, 0.90)

0.002

1.0 (0.87, 1.05)

0.223

1.0 (0.88, 1.05)

0.248

0.9 (0.79, 1.05)

0.192

1.0 (0.92, 1.13)

0.460

1.0 (0.92, 1.08)

0.506

1.0 (0.88, 1.17)

0.511

1.0 (0.88, 1.06)

0.300

1.0 (0.87, 1.11)

0.442

1.0 (0.80, 1.19)

0.500

1.0 (0.88, 1.15)

0.657

1.0 (0.97, 0.87)

0.372

0.9 (0.78, 1.14)

0.362

0.9 (0.89, 0.99)

0.289

Participants living in nursing home or elderly homes were excluded in data analysis. MNA = Mini Nutritional Assessment; RR = relative risk; C.I. = confidence
interval.
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Table 3. Measures of association of diseases on nutritional status by MNA, with confounding by age.
MNA

Total

<23.5

>23.5

n (%)

n (%)

Diseases
<75
75

<75
75

<75
75

Cancer

1 (0.7)

0 (0.0)

1 (0.6)

No cancer

133 (99.3)

28 (100.0)

161 (99.4)

Cancer

1 (0.6)

0 (0.0)

1 (0.6)

No cancer

162 (99.4)

16 (100.0)

178 (99.4)

Cardiovascular diseases

11 (8.2)

0 (0.0)

11 (6.8)

No cardiovascular diseases

123 (91.8)

28 (100.0)

151 (93.2)

Cardiovascular diseases

29 (17.8)

4 (25.0)

33 (18.4)

No cardiovascular diseases

134 (82.2)

12 (75.0)

146 (81.6)

Respiratory diseases

42 (31.3)

14 (50.0)

56 (34.6)

No respiratory diseases

92 (68.7)

14 (50.0)

106 (65.4)

Respiratory diseases

87 (53.4)

12 (75.0)

99 (55.3)

No respiratory diseases

76 (46.6)

4 (25.0)

80 (44.7)

RR (95% C.I.)

p-value

0.9 (0.84, 0.91)

0.758

0.8 (0.77, 0.89)

0.827

0.9 (0.87, 0.95)

0.911

1.0 (0.86, 1.06)

0.296

0.8 (0.76, 0.88)

0.115

1.0 (0.91, 1.20)

0.337

1.1 (1.00, 1.18)

0.037

1.2 (0.98, 1.37)

0.049

1.1 (0.99, 1.18)

0.079

MNA = Mini Nutritional Assessment; RR = relative risk; C.I. = confidence interval.

5. DISCUSSION
Current literature did not have much data on the prevalence of malnutrition in the community-dwelling old
adults. This study confirmed a low rate of malnutrition
but a high rate of at risk malnutrition found among the
older population in a urban city. More than 80% of the
male and female participants were found to have risk at
malnutrition, reflecting an urgent need for the Health Department to include nutritional care in its policy planning.
However, policymakers should not attempt to remedy
this issue using a “cure and treatment” approach. The
problem of malnutrition risk among the older population
may be a psycho-social-nutritional consequence of an individual’s context, rather than simply nutritional intake.
Therefore, it is worth identifying the relevant psychosocial factors that may influence the nutritional status of
older persons before recommending a supported nutritional strategy.
The results of this study showed that age advancement
affected the participants’ nutritional status as assessed by
the MNA score. The strength of association in the cut-off
point of age 75 was significantly high. This confirmed
the older olds in the community may have difficulty in
sufficient nutrient intake, especially the protein intake as
assessed by MNA scores. The socioeconomic factors
explored in this study possibly provide some explanations to the risk of malnutrition in the old population
living in the community. It was found that those depending on allowances, unengaged or potentially unengaged
Copyright © 2013 SciRes.

young old group were at higher risk of malnutrition than
their counterparts. This provided some insights in the
vulnerability of socially unengaged young old in maintaining sufficient nutrition values and there could possibly lack of nutrition support from the community network. The statistical significance in financial status also
shed light on the strength of association in the policy of
allowance and the nutritional status. With limited budget,
the old population may not put food expense on the top
priority and this eventually made them more hazardous
with risk of malnutrition.
In addition to the socioeconomical findings, the results
found that marital status and type of residency contributed little observable effect on the risk of malnutrition.
This indicated marriage was not a main nutrition support
in regards to have sufficient nutrients and public housing
could be a good subsidized living for the older group.
The expenditure of rent in public housing was low, to
which the older group living there had similar budget
allocation than those living in private housing, and this
may need further research for investigation.
The results revealed that if the older adults had good
relationship with their family members, they were prone
to less risk of malnutrition. The findings were similar in
both young old and older old, giving positive indication
on the family support was critical factor in preventing
malnutrition in the old aged group.
In regards to the disease factors, respiratory disease
was found to have a significant negative effect on nutritional status. This confirms the finding of Lee et al. [8]
OPEN ACCESS

386

L. M. Y. Chung, J. W. Y. Chung / Health 5 (2013) 381-387

that chronic lung disease is a significant risk for malnutrition among older aged populations. In this study, the
risk for malnutrition was found higher if the old person
was younger than age 75. This could be due to the complications related to the respiratory diseases which caused poor appetite in food intake.
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6. LIMITATION OF STUDY
Since the study is a secondary analysis of health profile assessed for the older adults living in the community,
the study design did not include food security factors
such as food availability, food access, and food use. However, this study provided statistical evidence in the risk of
malnutrition and the possibly socioeconomic factors associated with it. The findings could lead to further research to explore how food security affect nutritional
risk.

7. IMPLICATIONS FOR PRACTICE
Numerous studies have shown that malnutrition affects
clinical outcomes, prevents older patients from achieving
rehabilitation, and incurs high health service costs like
increasing hospital admission rates and lengthening hospital stay [22]. With the factors identified in this study, it
provides specific older sector who is vulnerable to nutritional risk at the prevention stage. Accordingly, community nurses and social workers could blend the explored
factors into community planning of holistic old aged care.

8. CONCLUSION
Older adults aged 75 or above were found to be at risk
of being malnutrition. Special attention should be taken
to those potentially unengaged, living on allowances, had
fair or poor relationships with family members and those
had respiratory diseases as they are prone to develop
malnutrition.
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