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Abstract
Objective: To assess the prevalence and to identify the associated factors of
malnutrition among elderly Chinese with physical functional dependency.
Design: Face-to-face interviews using standardised questionnaires were con-
ducted to collect demographic information, health-related issues and psychosocial
status. Physical function was measured by the Barthel Index (BI), and nutrition
status was assessed by the Mini Nutritional Assessment–Short Form. Multivariate
binary logistic regression was used to assess associated factors of malnutrition.
Setting: China.
Participants: A total of 2323 participants (aged≥ 60 years) with physical functional
dependency in five provinces in China were enrolled using a multistage cluster
sampling scheme.
Results: The prevalence of malnutrition was 17·9 % (95 % CI 16·3, 19·4).
Multivariable binary logistic regression revealed the independent risk factors
of poor nutrition status were being female, older age, lower educational status,
poor hearing, poor physical functional status, lack of hobbies, low religious
participation, poor social support, lack of social participation and changes in
social participation. The study found that the most significant independent
risk factor for malnutrition was complete physical functional dependence
(OR 4·46, 95 % CI 2·92, 6·82).
Conclusions: The findings of the study confirm that malnutrition and the risk of
malnutrition are prevalent in Chinese older adults with physical functional
dependency. In addition to demographic and physical health-related factors,
psychosocial factors, which are often overlooked, are independently associ-
ated with nutrition status in Chinese older adults with physical functional
dependency. A holistic approach should be adopted to screen for malnutrition
and develop health promotion interventions in this vulnerable population.
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The aging population is rapidly increasing worldwide.
From 2015 to 2050, the proportion of the world’s popula-
tion who are aged ≥60 years is projected to nearly double,
from 12 to 22%(1). China has a large elderly population, and
its pace of aging is much faster compared to other countries.
Specifically, the China Research Center onAging has reported
that 202 million Chinese residents (approximately 15 % of the
population) were >60 years of age in 2013(2). The number of

Chinese older adults is expected to grow to 478 million
(35·10 % of the population) by 2050(3).

Aging affects nearly every human body system and
structure, which may consequently affect nutrition status.
For instance, impaired taste, decreased sense of smell,
missing teeth, ill-fitting dentures and swallowing problems
are common health conditions associated with aging(4).
These aging-related health conditions may directly or
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indirectly influence food choice, digestion, and the
absorption and metabolism of nutrients and conse-
quently lead to malnutrition(5). In turn, malnutrition in
old age can accelerate one’s ‘rate of aging’(6).

Malnutrition can be defined as ‘a state resulting from
lack of intake or uptake of nutrition that leads to altered
body composition (decreased fat-free mass) and body cell
mass leading to diminished physical and mental function
and impaired clinical outcome from disease’(7). Previous
studies have reported that malnutrition could result in
serious health consequences, including but not limited
to pressure ulcers, infection, falls, fractures, frailty and
decreased psychological wellbeing (e.g. depression)(8,9).
In addition, malnutrition is a strong and independent
predictor of hospital admission, longer hospitalisation,
higher morbidity and mortality rates, poor quality of life
and increased healthcare expenditures(10–12).

The prevalence of malnutrition among Chinese older
adults varies, depending on a variety of factors such as
the nutrition assessment tool and the study population.
The Chinese Health and Retirement Longitudinal Study
(CHARLS) has reported that 12·6 % of 6450 community-
dwelling Chinese older adults from 448 different urban/
rural communities in twenty-eight provinces were
malnourished according to the European Society of
Parenteral and Enteral Nutrition and Metabolism (ESPEN)
criteria(9). Woo and colleagues have found that 26 % of
older adults in the long-term care setting in Hong Kong
city were malnourished, according to the standard
WHO definition (BMI ≤18·5 kg/m2)(13). Regardless of
the criteria adopted and which population was examined,
malnutrition is a major public health concern for Chinese
older adults.

The identified risk factors of malnutrition in Chinese
older adults include demographics and health-related
factors. For example, the second wave of the CHARLS
has found that older age, gender, rural residents and lack
of health insurance were associated with malnutrition(9).
Indicators of health status such as poor cognitive function,
poor self-rated health and gastrointestinal system disease
are significant risk factors for poor nutrition status among
the oldest-old Chinese (≥90 years of age)(14). Another study
conducted in Wuhan, China, has found that marital status
and functional status are associated with malnutrition(15).
Psychosocial status, such as social participation and social
support, which have been reported as important factors for
nutrition status in older adults in western countries, have
rarely been investigated in Chinese older adults(16).

In addition to the risk factors mentioned above, physical
functional dependency, which is defined as the restricted
ability to perform self-care abilities such as feeding,
walking and bathing, has been highly correlated with
malnutrition in the Asian older adult population(17).
The Sixth National Census has reported that >5·22 million
older adults have physical functional dependency in
China(18). As the aging population increases in China, the

number of older adults with physical functional depend-
ency is expected to soar in the coming decades(19).
Numerous studies have demonstrated that older adults with
physical functional dependency are generally at a higher risk
of malnutrition(20,21). In addition, improving nutrition can
prevent progression to further physical function loss,
increase length of independence and improve quality of
life(22,23). Moreover, even very frail elders can benefit from
improved nutrition(24,25). However, current knowledge
on the prevalence of and risk factors for malnutrition
in this vulnerable group is very limited. Examining
the prevalence of malnutrition and determining the risk
factors among older adults with physical functional
dependency in China can broaden our understanding
and advance our knowledge of nutrition status in this
population, and help to identify strategies for preven-
tion, management and treatment of malnutrition for this
vulnerable group. Therefore, the objectives of this study
were: (1) to assess the prevalence of malnutrition among
older adults with physical functional dependency in a
nationally representative sample; and (2) to identify
the risk factors for malnutrition in this vulnerable popu-
lation in China.

Methods

Sampling strategy
In China, the terms used to define administrative regions of
the country have different meanings from the typical western
definitions. China is divided into provinces (such as Hunan),
autonomous regions (such as Tibet), municipalities (such as
Beijing and Chongqing) and two Special Administration
Regions (Hong Kong and Macau)(26). Each province has
prefecture-level cities, which may contain both urban and
rural areas and cover thousands of kilometres(27). Rural areas
surrounding a city may fall under its authority.

Amultistage cluster sampling schemewas conducted by
the Xiangya-Oceanwide Health Management Research
Institute, Central South University (XOHMRICSU). Firstly,
five provinces/regions (Hunan, Tianjin, Chongqing, Fujian
and Xinjiang) were randomly selected. Each of the five
provinces/regions represents the southern, northern, cen-
tral, eastern and western regions of China, respectively.
Secondly, one prefecture-level city was randomly selected
from each province/region. Thirdly, five communities (rep-
resenting urban areas) and five villages (representing rural
areas) from each prefecture-level city were selected using
simple random sampling. Ultimately, a total of twenty-five
communities (representing urban areas) and twenty-five
villages (representing rural areas) were included in the study.

Study population
The inclusion criteria of the current study were older adults
aged ≥60, as well as with physical functional limitations.
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Exclusion criteria were severe cognitive dysfunction,
impaired verbal communication, acute psychosis, aphasia,
an unstablemedical illness and severe hearing impairment/
inability to communicate. With the assistance of the local
ministry of civil affairs, we obtained a list of adults aged
≥60with documented physical functional limitations based
on the health records provided by the local health service
centres. Invitations were extended to all potential partici-
pants by poster, telephone call or other means by staff
from the local health service centre. A total of 3160 potential
participants were identified. One hundred and two subjects
who met the exclusion criteria were excluded. Of the
remainder, 395 refused to participate, 173were unavailable
for interviews and 89 died before the interview. For the
remaining potential participants, we further assessed their
functional status using the Barthel Index (BI). The data of
sixty-one participants who were determined to be physi-
cally independent based on BI were removed from data
analysis, as well as the data from seventeen incomplete
questionnaires. The final sample consisted of 2323 older
adults with physical functional dependency as measured
by Barthel’s score <100. Figure 1 displays the selection
processes of the target population.

Research design and data collection
In this cross-sectional study, face-to-face interviews using
standardised questionnaires were conducted by graduate
medical students, nurses and medical doctors who were
trained in the data collection method at XOHMRICSU. All
interviewers were providedwith a specially designed inter-
view handbook to ensure consistency in data collection.
Senior researchers with extensive fieldwork experience
from the University supervised the data collection process.
Considering the inconvenience of travelling for older adults
with physical functional dependency, all face-to-face inter-
viewswere conducted at the participants’homes. For amajor-
ity of participants, interviewers read the questions one by one
to the study participants, and filled in the survey with partici-
pants’ responses. A fewparticipants preferred to complete the
questionnaire by themselves with an interviewer pre-
sent to clarify if needed. This research was approved by
the Ethical Committee of Central South University. Written
informed consent was obtained from each participant. All
participants received a small token of appreciation such as
toothpaste or a towel for completing the interview.

Measurements
The survey questionnaire consisted of four sections: dem-
ographic information, measurements of nutrition status and
physical function status, questions about health-related issues,
and psychosocial status.

Health outcome
The health outcome, nutrition status, was measured by
Mini Nutritional Assessment–Short Form (MNA-SF). MNA

is a nutritional screening tool for older adults(28). It has been
validated in Chinese elderly(29). The MNA-SF includes six
items – food intake, weight loss, recent psychological stress
or acute disease, dementia or depression, BMI andmobility
– and has been validated with comparable diagnostic accu-
racy to the full version(30). The total score on the MNA-SF
ranges from 0 to 14, with a score of 0–7 representing mal-
nutrition, 8–11 representing at-risk of malnutrition and 12–
14 representing normal nutrition status(30). In the current
study, nutrition status was divided into two categories –

normal (≥12 points) and poor nutrition status (including
subjects with malnutrition (≤7 points) and those at-risk
of malnutrition (8–11 points))(31) – for analysis.

Demographics
Demographic information included gender, age, marital
status, type of residence (rural/urban), education level
and occupation before the age of 60. Age was divided into
different groups: 60–74 years (young-old), 75–89 years
(old-old) and ≥90 years (the oldest-old)(32). Marital status
was categorised as single (including unmarried, widowed
and divorced) and married. Education was coded as pri-
mary school or less, middle school and high school or
above. Occupation before the age of 60 was classified as
public institutional staff, enterprise staff, farmer and other
professions.

Health-related factors
Physical functional status was assessed by BI, which
consists of ten items focusing on self-care abilities: feeding,
bathing, dressing, grooming or personal hygiene, bowel
continence, toilet use, bladder continence, walking, trans-
fers and stair climbing(33). Good sensitivity, specificity and
reliability for measuring physical functional status have
been validated in the older adult population(34). The score
of each item ranges from 0 to 15, and the total score ranges
from 0 to 100. A sum of 0–20 represents complete
dependence; 21–60, severe dependence; 61–90, moder-
ate dependence; 91–99, slight dependence; and 100,
complete independence(35). Other health-related factors
were measured by self-reported hearing and vision sta-
tus, oral health, history of falls, self-reported health sta-
tus, history of chronic diseases and disability status.

Psychosocial factors
Psychosocial status was measured by self-report of
hobbies, religious beliefs, social participation, changes
in social participation over the past month and social
support, which included emotional and material sup-
port. Examples of emotional support included having
someone to communicate with when feeling lonely, hav-
ing someone to talk with about any concerns and having
someone who understands their problems. Examples of
material support included sufficient financial support
from children, family members or society; help with
transportation, shopping, household tasks; or receiving
help if confined to bed.

1406 H Ning et al.



Statistical analysis
Descriptive and inferential statistics were calculated for
all variables using SPSS, version 17.0. Descriptive statistics
were used to describe categorical variables and continuous
variables. Nutrition status was divided into two categories:
normal and poor nutrition status (including both subjects
with malnutrition and those at-risk of malnutrition)(31).
Characteristics of the study population were compared
by nutrition status for statistical significance using the
χ2 test. Multivariate binary regressionwas conducted to esti-
mate the factors associated with poor nutrition status. OR
with 95 % CI were estimated, and the entry and removal
criteria for variables were 0·05 and 0·10. A P-value <0·05
was considered statistically significant.

As a variety of potential risk factors for malnutrition were
included in the study, a test for multicollinearity was con-
ducted. The results of the multicollinearity test showed that
all variance inflation factors (VIF) for the independent varia-
bles were about 1·5, which indicated minimal correlation(36).
The statistically significant χ2 statistic (χ2 = 563·24, P < 0·001)
demonstrated an acceptable model fit. The accuracy of

classification was 71·5 %. The goodness-of-fit tests (devi-
ance test, Pearson test, Hosmer–Lemeshow test) were all
greater than the significance level of 0·05, indicating a
satisfactory goodness-of-fit test(37).

Results

Demographic characteristics
A total of 2323 older adults with physical functional
dependencywere included in this study. The average study
participant was 79·16 (SD 8·93) years of age. Most of the
participants were female (53·3 %), single (65·5 %), resided
in urban areas (72 %) and educated at the primary school
level or below (60·8 %). The mean MNA-SF score of the
study population was 10·29 (SD 2·61). As defined by
MNA-SF, 17·9 % (95 % CI 16·3, 19·4) of the sample were
malnourished. A total of 60·1 % (95 % CI 58·1, 62·1) of
the participants had poor nutrition status, and 39·9 %
(95 % CI 37·9, 41·9) with normal nutrition status. Table 1
displays the relationships between participants’ demographic

Five provinces/regions in China were randomly selected

(Hunan, Tianjin, Chongqing, Fujian, and Xinjiang)

One prefecture-level city was randomly selected from each of the five provinces/regions

(A total of five prefecture-level cites were surveyed)

Five communities and five villages from each of the five

prefecture-level cities were selected 

A total of 3160 potentially eligible participants were identified

by the health records provided by the local health centers 

776 participants were excluded with the 

following reasons:

Exclusion criteria (n 102)

Refuse to participate (n 395)

Absent (n 173)

Died (n 89) 

Incomplete questionnaire (n 17)

A total of 2384 older adults were included 

61 older adults without physical 

functional dependence (with Barthel’s 

score of 100) were excluded 

A total of  2323 older adults with physical functional 

dependency were included in this study 

Fig. 1 Sampling process flowchart
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characteristics and their nutrition status. Nutrition status was
significantly associated with the following demographic var-
iables: gender, age group, residential setting, province/region
of residence and occupation before the age of 60 (P < 0·05).

Health-related characteristics
Table 2 displays the distribution of participants by different
health status, and the proportion of participants with nor-
mal and poor nutrition status by different levels of health
status. Over half of the participants (55·7 %) reported their
health status as poor. Most participants reported impaired
vision (81·5 %), impaired hearing (89·2 %) and poor oral
health (81 %). Approximately 39·6 % of the participants
had a history of falls over the past 2 months. More than half
of the participants (53·1 %) suffered from two or more
chronic diseases. According to the BI score, the prevalence
of slight, moderate, severe and complete dependence
was 7·9, 33·3, 32·8 and 26 %, respectively. The preva-
lence of poor nutrition status was 38·4 % for those with
slight dependence, 47·2 % for moderate dependence,
58·8 % for severe dependence and 85·0 % for complete
dependence. The χ2 test indicated statistically significant

differences between the nutrition status and the following
health-related characteristics: self-reported health status,
vision, hearing, history of falls over the past 2 months, dis-
ability status and physical functional status (P < 0·05).

Psychosocial characteristics
For psychosocial factors (Table 3), an approximately half
(51·9 %) of the participants reported having a hobby.
More than half (65·3 %) of the participants reported never
being involved in social activities. A majority of the partici-
pants (71·9 %) had no change in social participation over
the past month. Most of the participants (93·8 %) did not
have a specific religious belief. A large number of partici-
pants (72·4 %) felt they did not receive sufficient emotional
and material support. Nutrition status was significantly
associated with all psychosocial variables included in this
study (P < 0·05).

Multivariate binary logistic regression analysis
Table 4 shows that the independent risk factors for
poor nutrition status were female gender, the oldest-old,
impaired hearing status, poor physical functional status,

Table 1 Associations of demographic characteristics with nutrition status†

Variables

Nutrition status

P-value

n 2323 (%)

Normal nutrition
status (n 927,

39·9 %; 95 % CI
37·9, 41·9)

Poor nutrition status
(n 1396, 60·1 %;

95 % CI 58·1, 62·1)

n % n % n %

Gender
Male 1086 46·7 474 43·6 612 56·4 0·028*
Female 1237 53·3 453 36·6 784 63·4

Age group‡
Young-old 648 27·9 295 45·6 353 54·4 0·005**
Old-old 1407 60·6 554 39·4 853 60·6
Oldest-old 268 11·5 78 29·2 190 70·8

Marital status§
Single 1522 65·5 582 38·2 940 61·8 0·306
Married 801 34·5 345 43·1 456 56·9

Residential setting
Urban 1672 72·0 628 37·5 1044 62·5 <0·001***
Rural 651 28·0 299 45·9 352 54·1

Province/region of residence
Chongqing 417 18·0 218 52·3 199 47·7 <0·001***
Xinjiang 421 18·1 133 31·6 288 68·4
Fujian 432 18·6 209 48·4 223 51·6
Hunan 646 27·8 201 31·1 445 68·9
Tianjin 407 17·5 166 40·8 241 59·2

Education level
Primary school or less 1413 60·8 554 39·2 859 60·8 0·073
Middle school 436 18·8 176 40·3 260 59·7
High school or above 474 20·4 197 41·6 277 58·4

Occupation before the age of 60
Public institutional staff 482 20·7 181 37·6 301 62·4 <0·001***
Farmer 632 27·3 303 47·9 329 52·1
Enterprise staff 995 42·8 373 37·5 622 62·5
Other professions 214 9·2 70 32·7 144 67·3

†P-value for the χ2 test. Normal nutrition status (≥12 points); poor nutrition status (including subjectswithmalnutrition (≤7 points) and those at-risk ofmalnutrition (8–11 points)).
‡Young-old, 60–74 years; old-old, 75–89 years; oldest-old, ≥90 years.
§Single = widowed/unmarried/divorced.*P < 0·05, **P < 0·01, ***P < 0·005.
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having religious beliefs and changes in social participation
over the past month. However, those with education up to
high school or above, having hobbies, getting enough emo-
tional and material support and actively participating in
social activities were less likely to suffer from poor nutrition
status compared to their counterparts.

The variables of marital status, occupation before the
age of 60, residential setting, vision status, oral health, his-
tory of falls, self-reported health status, number of chronic
diseases and holding an official disability certificate were
not statistically significant risk factors for poor nutrition
status.

Discussion

Prevalence of malnutrition
This is the first study to examine the prevalence of malnu-
trition and its associated factors in a nationally representa-
tive sample of elderly Chinese with physical functional

dependency. As expected, the incidence of malnutrition
in the current study (17·9) was higher compared to other
national and regional studies conducted among the gen-
eral older population in China. Wei et al.(9) have found
that 12·6 % of older adults are malnourished in a national
sample. Regional research conducted in Beijing(38),
Guangzhou(39) and Dongguan(14) has found that 0·2–
1·3 % of the samples are malnourished. There are four
possible explanations for these differences. Firstly, the
current study included a more specific sample-exclusively
older adults with physical functional dependency, who
might suffer from more health-related issues than the gen-
eral older adult population(40). This study demonstrated
that the most significant independent risk factor for poor
nutrition status is the occurrence of complete physical func-
tional dependency (OR 4·46, 95 % CI 2·92, 6·82), and the
proportion of completely dependent participants was
26·0 % in this study. Therefore, limiting participants to older
adults with physical functional dependency might be the

Table 2 Associations of health-related characteristics with nutrition status†

Variables

Nutrition status

P-value

n 2323 (%)

Normal nutrition
status (n 927,

39·9 %)
Poor nutrition status
(n 1396, 60·1 %)

n % n % n %

Self-reported health status
Good 301 13·0 142 47·2 159 52·8 <0·001***
Fair 726 31·3 342 47·1 384 52·9
Poor 1296 55·7 443 34·2 853 65·8

Vision‡
Normal 403 17·3 215 53·3 188 46·7 <0·001***
Impaired 1894 81·5 704 37·2 1190 62·8
Poor 26 1·2 8 30·8 18 69·2

Hearing§
Normal 227 9·8 127 55·9 100 44·1 <0·001***
Impaired 2073 89·2 795 38·4 1278 61·6
Poor 23 1·0 5 21·7 18 78·3

Oral health‖
Normal 442 19·0 190 43·0 252 57 0·054
Poor 1881 81·0 737 39·2 1144 60·8

History of falls over the past 2 months
No 1403 60·4 548 39·1 855 60·9 0·006**
Yes 920 39·6 379 41·2 541 58·8

History of chronic diseases¶|
No (0–1) 1089 46·9 451 41·4 638 58·6 0·481
Yes (≥2) 1234 53·1 476 38·6 758 61·4

Disability status††
No 2242 96·5 894 39·9 1348 60·1 <0·001***
Yes 81 3·5 33 40·7 48 59·3

Physical functional status
Slight dependence 183 7·9 113 61·7 70 38·4 <0·001***
Moderate dependence 775 33·3 409 52·8 366 47·2
Severe dependence 762 32·8 314 41·2 448 58·8
Complete dependence 603 26·0 91 15·0 512 85·0

†Normal nutrition status (≥12 points); poor nutrition status (including subjects with malnutrition (≤7 points) and those at-risk of malnutrition (8–11 points)).
‡Vision was assessed with or without glasses or contact lens.
§Hearing was assessed with or without a hearing aid.
‖Poor oral health = missing teeth, mouth ulcers, difficulty chewing, no chewing ability.
¶History of chronic diseases = diagnosed with chronic diseases like diabetes, high BP, heart disease, etc.
††Disability status = possesses a disability certificate of inability to work due to a dependence, issued by the Labour and Social Security Bureau.*P < 0·05, **P < 0·01,
***P < 0·005. P-value for the χ2 test.
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Table 3 Associations of psychosocial characteristics with nutrition status†

Variables

Nutrition status

P-value

n 2323
Normal nutrition status

(n 927, 39·9 %)
Poor nutrition status
(n 1396, 60·1 %)

n % n % n %

Hobbies‡
No 1117 48·1 267 23·9 850 76·1 <0·001***
Yes 1206 51·9 660 54·7 546 45·3

Religious beliefs
No 2180 93·8 889 40·8 1291 59·2 0·003***
Yes 143 6·2 38 26·6 105 73·4

Social support
Insufficient emotional and material support 1682 72·4 655 38·9 1027 61·1 <0·001***
Only get material support 226 9·7 84 37·2 142 62·8
Only get emotional support 47 2·0 18 38·3 29 61·7
Enough emotional and material support 368 15·9 170 46·2 198 53·8

Social participation§
Initiative and active participation 101 4·3 58 57·5 43 42·5 <0·001***
Often 138 5·9 91 65·9 47 34·1
Occasionally 566 24·5 317 56·0 249 44·0
Never 1518 65·3 461 30·4 1057 69·6

Change in social participation over the past month
No change 1671 71·9 748 44·8 923 55·2 0·03*
Lower but not depressed 365 15·7 106 29·0 259 71·0
Lower and feel depressed 287 12·4 73 25·4 214 74·6

†Normal nutrition status (≥12 points); poor nutrition status (including subjects with malnutrition (≤7 points) and those at-risk of malnutrition (8–11 points)).
‡Hobbies included singing, walking, jogging, Beijing opera, square dancing, chess, etc.
§Social participation included volunteer activities, community events or club meetings.*P < 0·05, **P < 0·01, ***P < 0·005. P-value for the χ2 test.

Table 4 Multivariate binary logistic regression analysis of factors associated with poor nutrition status

Variables OR P-value 95 % CI

Demographics
Gender (ref = male)
Female 1·24 0·027* 1·03, 1·51

Age (ref = young-old)†
Oldest-old 1·75 0·002** 1·22, 2·50
Old-old 1·13 0·275 0·91, 1·42

Education level (ref = primary school or under)
High school or above 0·67 0·007** 0·51, 0·90
Middle school 0·88 0·344 0·67, 1·15

Health-related variables
Hearing (ref = normal)‡
Poor 1·62 0·431 0·49, 5·33
Impaired 1·67 0·002*** 1·21, 2·30

Physical functional status (ref = slight dependence)
Complete dependence 4·46 <0·001*** 2·92, 6·82
Severe dependence 1·50 0·029* 1·04, 2·17
Moderate dependence 1·08 0·664 0·76, 1·55

Psychosocial variables
Hobbies (ref = no)
Yes 0·48 <0·001*** 0·38, 0·59

Religious beliefs (ref = no)
Yes 2·47 <0·001*** 1·61, 3·78

Social support (ref = insufficient emotional and material support)
Enough emotional and material support 0·57 <0·001*** 0·43, 0·77
Only get emotional support 1·02 0·948 0·52, 2·00
Only get material support 0·77 0·128 0·55, 1·08

Social participation (ref = never)
Initiative and active participation 0·56 0·014* 0·36, 0·89
Often 0·45 <0·001*** 0·30, 0·68
Occasionally 0·57 <0·001*** 0·50, 0·73

Changes in social participation over the past month (ref = no reduction)
Lower and feel depressed 3·69 <0·001*** 2·62, 5·20
Lower but not depressed 2·34 <0·001*** 1·76, 3·09

†Young-old, 60–74 years; old-old, 75–89 years; oldest-old, ≥90 years.
‡Hearing was assessed with or without a hearing aid.*P < 0·05, **P < 0·01, ***P < 0·005.
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most important reason for these differences. Secondly, the
samples from Beijing, Guangzhou and Dongguan included
older adults in urban areas only, but the participants in the
current study were drawn from both rural and urban areas,
as was the sample in the Wei et al. study. Thirdly, there
were differences in age distribution between the studies.
The age of sample in the four studies ranges from 60·00
to 71·42 years. This study sample included participants
with an average age of 79·16 (SD 8·93) years. Fourthly, dif-
ferent economic levels may contribute to different nutri-
tion status(41). More specifically, Beijing, Guangzhou and
Dongguan are prosperous cities in China. This study exam-
ined a nationally representative population, and samples
were collected from five provinces/regions in China
(Fujian, Hunan, Xinjiang, Chongqing and Tianjin) with
different economic levels.

This study also confirms the findings of previous studies
that have revealed that poor nutrition status is prevalent
among individuals with physical functional dependency.
A study conducted in Hong Kong has reported that the
rate of malnutrition was 26 % among older adults in the
long-term care setting(13), while the present study found
that 17·9 % were malnourished among community-
dwelling older adults with physical functional depend-
ency in China. The higher malnutrition prevalence in
the Hong Kong cohort might be largely attributed to
the fact that older adults living in long-term care settings
tend to have worse health conditions and poorer nutrition
status compared to community-dwelling older adults(42,43).
A high proportion of participants with physical func-
tional dependency (68·5 %) was also found in the
Hong Kong cohort. This is obviously not a direct com-
parison, but it is clear that the rate of malnutrition is high
in the older population with physical functional depend-
ency in China.

Demographic characteristics
In accordance with previous studies on older adults, we
found that female gender, older age and lower education
level are risk factors for poor nutrition status(32). These dem-
ographic risk factors associated with poor nutrition status
are theoretically irreversible, so particular attention should
be paid to poorly educated females, especially in advanced
age. Studies are needed to explore prevention and inter-
vention programmes to improve nutrition in this group
of the population.

Health-related characteristics
Poor hearing status and poor physical function are strongly
associated with poor nutrition status. Vision and hearing
impairments are common chronic conditions in older
adults(44). In this study, 82·7 % of participants had impaired
vision, and 90·2 % had hearing impairments, which is much
higher compared to the general Chinese older adult popu-
lation. Luo has found that 6·3 % of 250 752 Chinese older

adults reported visual impairment, and 11·8 % reported
hearing impairment(45). Vision and hearing impairments
may create barriers to communication(46), reducing the
ability to prepare a meal, walk and accomplish grocery
shopping(47), which might consequently affect nutrition
status. Therefore, vision and hearing assessment should
be routine parts of screening for the risk of malnutrition.
The early identification and treatment of vision and/or
hearing might be strategies to postpone or prevent poor
nutrition status. Furthermore, healthcare providers should
encourage the use of assistive devices (glasses, hearing
aids) when available to promote communication and
nutritional intake, especially in older adults with physical
functional dependency.

The finding that poor nutrition status is more prevalent
in the older adults with physical functional dependency is
consistent with the previous evidence(48). It is noteworthy
that compared to older adults with slight physical depend-
ency, the odds of poor nutrition status in those with com-
plete physical dependency was 4·46, which demonstrates
that the most significant independent risk factor for poor
nutrition status might be the occurrence of complete physi-
cal functional dependence in this population. Previous
studies have demonstrated that the inability to provide
one’s own nourishment due to impaired mobility is
one of the biggest contributors of malnutrition in older
adults(49). Physical functional dependency often leads to
social isolation, which may result in poor appetite and
increase the probability of malnutrition(49). As poor nutri-
tion status appears to be more prevalent among older
adults with physical functional dependency, this popula-
tion needs more attention. For example, regular nutritional
screening of elderly people with physical functional
dependency should be highlighted. Screening for malnutri-
tion risk can easily be performed by using instruments like
the ‘MNA-SF’ tool. Adequate help with eating and/or use of
food utensils like good-grip-eating utensils (dedicated to
making eating easier)(50) for those with physical functional
dependency might improve food intake and nutrition
status. The provision of physical functional rehabilitation
programmes may also have a beneficial effect on nutri-
tion status(13).

Psychosocial characteristics
The current study revealed that religious beliefs seem to
render elderly people more vulnerable to poor nutrition
status. This could be partly explained by the fact that the
largest religion in China is Buddhism, and Buddhists have
different eating habits from the general population. They
are not allowed to eat meat, whichmight contribute to poor
nutrition status when combined with other risk factors such
as physical functional dependency(51).

Our results demonstrated that social support is signifi-
cantly associated with a lower risk for poor nutrition status.
A possible explanation is that the support provided by
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others might provide social contact and physical assistance
to help them in maintaining and adhering to a proper
diet. Though the aetiology is unclear, previous studies
have also indicated the same trend, which reported
social support as having beneficial effects for nutri-
tion(52). Unfortunately, in the current study, 72·4 % of
the participants reported having insufficient emotional
and material support, while only 15·9 % of the partici-
pants got enough emotional and material support.
These results might call attention to the unmet needs
for screening of social support among older adults with
physical functional dependency.

Social participation is one of the three dimensions
recommended for active and healthy aging by the
WHO policy framework(53). Such participation may have
a positive effect on the quality of life. Therefore, the asso-
ciation between social participation and poor nutrition
status was explored. The result is consistent with a
Brazilian study(54), which has found that a lack of social
participation and changes in social participation over the
past month are risk factors for poor nutrition status
among older adults. Similarly, the current study also
suggests that hobbies have a positive effect on nutrition
status. Having an active life can help enrich life, regulate
life pressure and promote interaction with others(55).
Having an active life may also help older adults feel
fulfilled, avoid loneliness and social withdrawal, as well
as have access to information about health promotion
activities(56), which might indirectly reduce the risk
of malnutrition. Although social participation and hob-
bies are important factors for older adults’ health, it is
common that many caregivers, even the whole health-
care system, and the society in China only consider older
adults’ physical needs(57). Psychosocial needs such as
social participation and hobbies are easily overlooked(58).
Thus, it is urgent for Chinese caregivers to receive profes-
sional training to understand the critical role of social par-
ticipation in promoting health.

The current study has identified that all psychosocial
factors in the current study are independently associated
with nutrition status, which may be modifiable. Religious
beliefs, insufficient social support, lack of hobbies, lack
of social participation and changes in social participation
over the past month are easily measurable predictors for
poor nutrition status. Periodic and holistic screening of
these issues during routine visits to the health centre
could facilitate the implementation of strategies and
treatments aimed at reducing malnutrition. Educating
older adults and their families will also promote reducing
the risk of malnutrition. Further studies are needed to
verify the effects of interventions that reduce the nega-
tive impacts of religious beliefs, insufficient social sup-
port, lack of hobbies, lack of social participation and
changes in social participation on the high incidence
of poor nutrition status in older adults with physical func-
tional dependency.

Limitations
This study has some limitations. Firstly, although the sam-
ple size was large enough to make reliable estimates, the
participants were limited to the elderly with physical func-
tional dependency, so the results of this study might not
be generalisable to all Chinese older adults. Similarly, the
subjects were non-institutionalised community dwellers,
which might limit the generalisability and application of
the study results to older adults living in senior homes or
institutions. However, because of the Chinese filial piety
culture and the initial stages of institutional care develop-
ment, institutional elder care in China is rare and usually
limited to the so-called ‘Three No’s’ – people with no chil-
dren, no income and no relatives, who are publicly sup-
ported welfare recipients(59). Approximately 1·5–2·0 %
older adults live in senior homes or institutions in China
in 2012(60). Secondly, because of the cross-sectional design
of this study, causal relationships cannot be inferred.
Thirdly, a history of chronic diseases was defined as for-
mally diagnosed by a doctor; accordingly, the prevalence
of chronic diseases may be underestimated especially in
rural areas, since some older adults do not get regular
physical examinations because of financial constraints.
Similarly, the disability status was limited to those with a
disability certificate issued by the government; therefore,
the prevalence of disabilities may have been underesti-
mated. Fourthly, some other potential predictors (e.g. dys-
phagia, cooking ability/challenges, etc.) of malnutrition
were not measured in the survey. This omissionmight have
introduced bias to the results. Fifthly, BI has not been vali-
dated in China; therefore, it might have caused classifica-
tion bias of the physical functional status.

Conclusions

The prevalence of malnutrition among Chinese older
adults with physical functional dependency is high; 17·9 %
of the population surveyed experienced malnutrition,
which warrants consideration and intervention. The
significant risk factors for poor nutrition status include:
demographic factors (females, older age, low educational
level), health-related factors (poor hearing, physical
functional dependency) and psychosocial factors (lack
of hobbies, insufficient social support, lack of social par-
ticipation, decrease in social participation). This study
confirms the necessity to evaluate nutrition status in
older adults with physical function dependency in order
to identify and reduce related factors for poor nutrition
status. More importantly, poor nutrition status is strongly
associated with psychosocial factors. These significant
factors, which are often overlooked in Chinese culture,
should be emphasised when conducting malnutrition
prevention or intervention programmes.

In summary, the nutrition status in this population was
determined by one’s biological (e.g. physical function
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status), psychosocial (e.g. education, social support) and
spiritual aspects (e.g. religious belief). A holistic approach,
which recognises and values a person as a whole and
acknowledges the importance of the biological, psycho-
logical and spiritual factors to one’s health outcomes,
should be adopted to screen for malnutrition and deve-
lop health promotion interventions in this vulnerable
population.
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