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Nutritional risk, hospitalization and mortality among
community-dwelling Canadians aged 65 or older

by Pamela L. Ramage-Morin, Heather Gilmour and Michelle Rotermann

Abstract:

Background: Nutritional risk has been associated with various negative health outcomes among older people. Limited longitudinal research has examined
the relationship between nutritional risk and hospitalization and death in community-dwelling older people.

Data and methods: Data from the 2008/2009 Canadian Community Health Survey—Healthy Aging (CCHS—HA) linked to the Discharge Abstract Database
and the Canadian Mortality Database were used to estimate the prevalence of nutritional risk among seniors and examine its relationship with acute care
hospitalization and death during the 25- to 36-month period following the CCHS-HA interview. Multivariate Cox proportional hazards models were used to
identify important covariates, while adjusting for demographic and socioeconomic characteristics, health status, and lifestyle factors.

Results: A third (34%; 979,000) of Canadians aged 65 or older living in 9 provinces (excluding Quebec) were at nutritional risk in 2008/2009. These seniors
had a higher risk of an acute care hospitalization (hazard ratio (HR) 1.2; 95% CI: 1.1 to 1.4) or death (HR 1.6; 95% ClI: 1.3 to 2.0) during the follow-up period,
even when potential confounders were taken into account. Seniors at nutritional risk in 2008/2009 were more likely than those not at nutritional risk to die
during follow-up (9% versus 5%) and averaged shorter survival times: 498 days (95% Cl: 462 to 534) compared with 538 days (95% CI: 501 to 574).
Interpretation: Based on an analysis of data from a large population-based survey linked to routinely collected hospital and death data, nutritional risk is

independently associated with acute care hospitalization and mortality. Results highlight the importance of monitoring seniors for nutritional risk.

Keywords: Data linkage, diet, eating, food intake, malnutrition, morbidity, nutrition assessment, seniors

dvancing age may bring diet-related challenges. Among

seniors, chronic conditions and the medications used to
treat them can interfere with appetite,' the taste and enjoyment
of food,” and the absorption of nutrients.** Impaired mobility
and dexterity, declining health, and lack of transportation
can be barriers to purchasing and preparing food.” Poor oral
health may also hinder eating.® Some older people live in
“food deserts” devoid of supermarkets and characterized by
convenience stores and fast-food outlets with “empty calorie”
choices.” Changes in living arrangements due to the loss of
a spouse can affect seniors’ diets through loneliness and the
logistics of cooking for one.

A paradox of aging is that caloric needs decrease, but the
need for a nutritious diet does not.” It is important to identify
the people most likely to be at risk of nutritional depletion,
who, without intervention, may become malnourished, frail,
and susceptible to negative health outcomes including func-
tional limitations, poor quality of life, longer hospital stays and
readmissions, and earlier death.!*!

Nutritional risk increases at older ages." Thus, with Canada’s
aging population, the prevalence of nutritional risk and the asso-
ciated adverse health outcomes could become more common.
Previous studies have investigated associations between nutri-
tional risk and hospitalization'*' and mortality,'*'¢1*?22 but the
analyses were limited by small samples, lack of representative-
ness, or restricted subpopulations.

Recent linkages of Canadian population health surveys to
hospital data and to mortality records offer an opportunity
to study a more complete range of risk factors in association
with acute care hospitalization and death than do administra-
tive data sources alone. This analysis examines hospitalization
and death in relation to nutritional risk status using a large,
population-based sample of community-dwelling seniors aged
65 or older from the 2008/2009 Canadian Community Health
Survey—Health Aging (CCHS—-HA). Prospective hospitaliza-
tion and death were monitored through linkage to the Discharge
Abstract Database and the Canadian Mortality Database up to
December 31, 2011 (a follow-up period of 25 to 36 months after
the CCHS—-HA interview). Multivariate analyses controlled for
socioeconomic, physical health, and lifestyle characteristics.

Methods

Canadian Community Health Survey—Healthy
Aging (CCHS-HA)

The cross-sectional 2008/2009 CCHS-HA collected informa-
tion about factors, influences, and processes that contribute
to healthy aging. The target population was people aged 45 or
older living in private dwellings in the 10 provinces. The survey
excluded residents of the three territories, First Nations reserves,
certain remote regions, institutions, and Canadian Forces bases,
and full-time members of the Canadian Forces. Together, these
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exclusions represented about 4% of the
target population.

CCHS-HA data were collected from
December 2008 through November
2009. Computer-assisted personal inter-
views were conducted for 94% of the
sample; telephone interviews were per-
mitted to accommodate the language
needs of respondents. If, because of
physical or mental ill health, respondents
were unable to complete the survey,
another knowledgeable person was
allowed to respond on their behalf.
Those proxy respondents comprised
2.2% of the sample (n = 689). The overall
response rate was 74.4%, for a final
sample of 30,865 respondents. Detailed
documentation for the CCHS-HA is
available elsewhere.*

Discharge Abstract Database
(DAD)

The DAD is a census of hospital dis-
charges from public hospitals in Canada
(excluding Quebec), provided annually
to Statistics Canada by the Canadian
Institute for Health Information.*’ The
DAD contains demographic, administra-
tive, and clinical data for about 3 million
hospital discharges each year.®> Acute
care hospital discharge records for fiscal
years 2007/2008 through 2011/2012
were used for the linkage on which this
analysis was based.

Canadian Mortality Database
(CMDB)

The CMDB is a census of all deaths
registered in Canada. The provin-
cial and territorial Vital Statistics
Registries report deaths to Statistics
Canada, providing information on cause
coded according to the International
Classification of Diseases (ICD—version
10), dates of birth and death, names, and
postal code at the time of death. Deaths
occurring from December 2008 through
December 31, 2011 were linked to the
CCHS-HA records.

Study sample

The study sample was established
by linking records for CCHS-HA
respondents aged 65 or older from

the provinces (except Quebec) who
agreed to share and link their data with
records from the DAD and the CMDB
(Appendix Figure A). Proxy respondents
and non-respondents to the nutri-
tional risk questions were excluded. To
establish a relatively healthy cohort at
baseline, 801 respondents who had been
hospitalized in an acute care facility
and discharged in the year before the
CCHS-HA were excluded, resulting in
a study sample of 9,878 (4,080 men and
5,798 women; average age 77).

Data linkage

Probabilistic linkages were performed
in accordance with the Directive
on Record Linkage® and approved
by Statistics Canada’s Executive
Management Committee.**

Statistics Canada ensures respondent
privacy during the linkage and subse-
quent use of linked files. Only employees
directly involved in the process have
access to the unique identifying infor-
mation required for linkage (such as
names and health insurance numbers);
they do not access health and/or death-
related information. When a linkage is
completed, an analytical file is created
from which identifying information
is removed. This de-identified file is
accessed by researchers for analysis.
Details about the linkages are available
elsewhere. ¢

Internal and external validations were
conducted on both the CCHS-DAD
and CCHS-CMDB files to evaluate
the accuracy of the linkage process.
Evaluations confirmed that the linked
files are suitable for analysis.’>*

Definitions

Nutritional risk was evaluated in the
2008/2009 CCHS-HA using Seniors
in the Community Risk Evaluation for
Eating and Nutrition I[I-Abbreviated
(SCREEN II-AB), which has been
validated for “cognitively intact com-
munity-living seniors” aged 55 or
older.*” Nutritional risk questions
pertain to weight change (gains and
losses), nutrition intake, and dietary
habits (Appendix Figure B). The

What is already known
on this subject?

m  About a third of community-dwelling
Canadian seniors are at nutritional risk.

m Nutritional risk has been associated
with poor health outcomes among
seniors, but studies of community-living
seniors have been limited by small
samples, lack of representativeness, or
restricted subpopulations.

What does this study
add?

m  Results of a large, population-based
study show that compared with those
at low nutritional risk, acute care
hospitalization within 25 to 36 months
of the survey interview was more likely
among seniors at nutritional risk.

m  As well, seniors at nutritional risk in
2008/2009 had a 60% increased risk of
dying over a 25- to 36-month follow-up
period, even when socio-demographic
characteristics, health status, and
health behaviours were taken into
account.

SCREEN questions were modified to
accommodate the change from self-ad-
ministered to computer-assisted personal
interviews. Values corresponding to the
response categories for the 11 component
variables were summed for a maximum
score of 48; a score below 38 indicates
nutritional risk.'?

Demographic and socioeconomic
variables were age, sex and main source
of household income. Among the
older, often retired, population, current
income may not be a reliable indicator of
socioeconomic  status. To identify
people of limited means, respondents
were asked about their main source of
income: wages and salaries; income
from  self-employment;  dividends
and interest (for example, from bonds
or savings); Employment Insurance;
Worker’s Compensation, Canada or
Québec Pension Plan benefits; retirement
pension, superannuation and annu-



ities; Old Age Security and Guaranteed
Income Supplement; Child Tax Benefit;
provincial or municipal social assist-
ance or welfare; child support; alimony;
other (rental income or scholarships, for
example); or none. Respondents who
cited Old Age Security and Guaranteed
Income Supplement or provincial/
municipal social assistance or welfare
were grouped and compared with those
relying on other income sources.

Respondents’ self-perceived health
was classified as good, very good or
excellent versus fair or poor. Self-
perceived health was chosen as a
covariate because of its reliability and
validity, and because it is strongly correl-
ated with various aspects of health status
including functional ability, chronic dis-
eases, and psychological well-being.*®

Current daily smokers were compared
with all others (occasional smokers,
former smokers, and those who never
smoked).

Body mass index (BMI = weight in
kilograms/height in metres squared)
categories were: underweight (less than
18.5), normal/overweight (18.5 to less
than 30.0), and obese (30.0 or more). A
correction was applied to BMI to reduce
bias from self-reported weight and
height.”

Acute care facilities were identified
with the DAD variable: analytical
inst_type code = 1. Respondents with
at least one admission between the
date of their CCHS-HA interview and
December 31, 2011 were considered to
have had an acute care hospitalization.

Deaths and dates of death were taken
from the CMDB. Only CMDB deaths
occurring on or before December 31,
2011 were included in the CCHS-CMDB
source files.

Analytical techniques

Cross-tabulations were used to estimate
the percentage of the population at nutri-
tional risk by sex and age group, and the
percentage with at least one acute care
hospitalization or who died in the pro-
spective period, by nutritional risk status
and other selected characteristics. Data
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were examined graphically to check
for interactions between nutritional
risk and hospitalization or death by sex
and age group (none were identified;
data not shown). Parsimonious multi-
variate models were used to examine
associations between nutritional risk
(the exposure variable) and acute care
hospitalization or mortality (Cox pro-
portional hazards). Models controlled
for sex, age, main source of household
income, and health-related character-
istics (self-perceived health, smoking
status, and BMI). Selection of covar-
iates was based on the literature and
availability in the CCHS—HA. Although
living alone may be a risk factor for hos-
pitalization and/or death among seniors,
it was not included as a covariate in this
analysis because the nutritional risk
assessment contains a question about the
frequency of eating meals alone, which
is highly correlated with living alone
(Spearman’s rho 0.78).

For both the hospitalization and mor-
tality analyses, the study sample was
followed from the date of the CCHS-
HA interview to December 31, 2011. The
length of the follow-up period, therefore,
ranged from 25 to 36 months and was
determined by when the respondent was
interviewed.

The proportional hazards assump-
tion was tested by visual examination
of SAS PROC LIFETEST plots for both
outcomes. Analyses were performed on
weighted data adjusted for agreement
to link and share, using SAS Enterprise
Guide 7.1.

Sampling weights were used to
account for the survey design and
non-response, and to adjust for differ-
ences in agreement to link and share.
The use of sampling weights is essential
to account for unequal probabilities of
selection and to reduce the potential for
bias resulting from differing response,
share, and agreement to link rates.
Bootstrap weights were applied using
SAS-Callable SUDAAN 11.0 to account
for underestimation of standard errors
due to the complex survey design.** The
significance level was set at p < 0.05.

Results

Close to a million

Almost a million (an estimated 979,000)
Canadians aged 65 or older were at nutri-
tional risk in 2008/2009. They made up
a third (34%) of people in this age range
(Table 1). Women were more likely
than men to be at nutritional risk (37%
versus 29%), as were those aged 75 or
older compared with younger seniors
(36% versus 32%). The average age of
those at nutritional risk was 75 versus 74
for those not at risk (p < 0.05; data not
shown in table).

Hospitalization

More than a quarter (26%) of seniors
were hospitalized at least once during
the follow-up period. Older seniors were
more likely than those aged 65 to 75 to
have been hospitalized: 35% compared
with 19% (Table 2). Daily smokers and
people who were underweight were more
likely to have been hospitalized, while
the opposite was true for people who
rated their health as good, very good or
excellent. Among seniors at nutritional
risk in 2008/2009, 31% had an acute
care hospitalization during the follow-up
period, significantly higher than the 24%

Table 1

Number and percentage at nutritional
risk, by sex and age group, household
population aged 65 or older, Canada
excluding territories and Quebec,
2008/2009

% of 95%
population confidence

Sex and Number aged M
age group '000 65orolder from to
Total 979 337 323 350
Sex

Men 384 29.2 273 31.2
Women' 595 374 355 39.3
Age group

65 to 741 514 31.7 297 336
75 or older 465 36.2¢ 341 383

" reference category

* significantly different from reference category (p < 0.05)
Sources: 2008/2009 Canadian Community Health
Survey—Healthy Aging share/link file; 2007/2008 to
2011/2012 Discharge Abstract Database.
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Table 2

Number and percentage with acute care hospitalization or death during
25- to 36-month follow-up, by selected characteristics, household population

aged 65 or older, Canada excluding territories and Quebec, 2008/2009

Acute care hospitalization Death
95% 95%
confidence confidence
Number interval Number interval
'000 % from to '000 % from to
Total 760 26.1 24.8 275 195 6.7 61 74
Sex
Men 358 272 252 293 105 79 68 92
Women' 402 252 235 2741 90 5.7 50 6.4
Age group
65 to 74t 306 188 17.1 20.6 49 3.0 24 38
75 or older 454 35.4* 33.3 376 146 11.4* 102 12.6
Main source of household income
Social assistance or 0ld Age Security
and Guaranteed Income Supplement 157 286 259 315 49 8.9* 7.3 109
Othert 561 252 236 269 134 6.0 54 6.8
Self-perceived health
Good, very good, excellent 514 22.6* 212 24.2 118 5.2* 45 59
Fair, poort 246 38.7 355 420 77 121 10.4 14.0
Current daily smoker
Yes 71 31.6* 27.1 36.6 25 11.0* 8.3 14.4
Not 689 257 243 272 170 6.3 57 7.0
BMI category
Underweight 17 39.1*  29.8 493 7 155 96 24.0
Normal weight/Overweight" 537 26.3 248 279 143 7.0 63 7.8
Obese 194 25.1 22.4 28.0 41 53* 41 6.8
Nutritional risk
Yes 305 31.2* 28.8 336 92 9.4 8.1 107
Nof 455 23.6 219 25.3 103 5.4 47 6.1

* significantly different from reference category (p < 0.05)
T reference category
£ use with caution

Sources: 2008/2009 Canadian Community Health Survey - Healthy Aging (CCHS-HA) share/link file; 2007/2008 to 2012/2013
Discharge Abstract Database; CCHS-HA linked Canadian Mortality Database.

of those not at nutritional risk who were
hospitalized.

Even when age, sex, major source
of household income, health status,
and health behaviours were taken into
account, those at nutritional risk had sig-
nificantly increased risk (1.2) of acute
care hospitalization (Table 3).

Death

An estimated 7% of the senior popula-
tion died during the follow-up period
(Table 2). Being male, older age, daily
smoking, and underweight were asso-
ciated with an increased risk of death;
good, very good or excellent perceived
health was protective. Those at nutri-
tional risk in 2008/2009 were more
likely than those not at risk to die,
with respective estimates of 9% and

5%. When the confounding effects of
socio-demographic characteristics,
health status, and health behaviours were
considered, the hazard ratio for all-cause
mortality was significantly higher (1.6)
for seniors at nutritional risk (Table 3).
As well, those at nutritional risk had a
shorter average survival time during
the follow-up period than did those not
at nutritional risk: 498 days (95% CI:
462 to 534) versus 538 days (95% CI:
501 to 574) (data not shown in table).

Discussion

For the first time, acute care hospital-
ization and death in Canada (excluding
Quebec and the territories) have been
prospectively estimated in relation to
nutritional risk status using linked popu-
lation-based survey and administrative

data. About a third of seniors living in
the community were at nutritional risk in
2008/20009.

A diet of inadequate quality or
quantity can contribute to over- or under-
weight, decreased bone mass, immune
dysfunction, cognitive impairment,
functional limitations, anemia, and a
lowered ability to rebound from illness
or surgery.*** This study reinforces
the association between nutritional risk
and compromised health. Although the
prevalence of nutritional risk differed by
sex and age group, multivariate analyses
confirmed associations with hospitaliza-
tion and death; that is, regardless of sex,
age and other potentially confounding
factors, those at nutritional risk in
2008/2009 were significantly more likely
to have been hospitalized or to have died
during the 25- to 36-month follow-up
period, compared with those not at nutri-
tional risk. It is likely an iterative process
whereby an inadequate diet can lead to
chronic conditions, while existing con-
ditions and associated treatments may
impair nutritional well-being.'84

Results of the relatively few studies
that have examined nutritional risk
and hospitalization among commun-
ity-dwelling seniors are mixed: two
studies found a significant associ-
ation,'”? but another did not.?' However,
hospitalization is only one component
of a health care system. Analyses of a
broader range of services did not find
significant associations between nutri-
tional risk and physician visits or nursing
home admissions, but relationships
with home care and length of hospital-
ization did emerge.”?'* It is possible
that associations between nutritional
risk and hospitalization depend on the
cause/reason for hospitalization and/or
whether the hospitalization was planned
(for example, for surgery) or unplanned
(for example, due to a worsening health
condition).

The association between nutritional
risk and mortality in the present analysis
is consistent with several,'®!2-2 but not
all,*2644 previous studies. Differences
in nutritional screening tools, fol-
low-up periods, age ranges, covariates,
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Adjusted hazard ratios relating acute care hospitalization and death during
25- to 36-month follow-up to selected characteristics, household population
aged 65 or older, Canada excluding territories and Quebec, 2008/2009

Acute care
hospitalization Death
95% 95%
confidence confidence
Hazard interval Hazard interval
Selected characteristics ratio from to ratio from to
Sex
Men 1.2* 1.0 13 1.7* 1.3 21
Woment 1.0 1.0

Age (continuous)
Main source of household income

Social assistance or 0ld Age Security
and Guaranteed Income Supplement

Othert

Self-perceived health
Good, very good, excellent
Fair, poort

Current daily smoker
Yes

Not

BMI category
Underweight

Normal weight/Overweightt
Obese

Nutritional risk

Yes

Not

1.06* 1.05 1.07 111 1.09 1.12

1.0 08 1.1 1.1 09 15
1.0 1.0
06 05 07 06 04 07
1.0 1.0
14 * 11 17 22 15 3.0
1.0 1.0
14 1.0 19 18 11 31
1.0 1.0
1.0 09 12 0.9 07 13
127 11 14 16 13 20
1.0 1.0

* significantly different from reference category (p < 0.05)
* reference category
... not applicable

Sources: 2008/2009 Canadian Community Health Survey—Healthy Aging (CCHS—HA) share/link file; 2007/2008 to 2012/2013
Discharge Abstract Database; CCHS-HA linked Canadian Mortality Database.

sample sizes, representativeness, and
geographic locations make compari-
sons with other research difficult. Two
studies'™'® that used a version of the
SCREEN nutritional risk tool similar
to that employed in this analysis also
found significant associations with
mortality. A recent systematic review'
concluded that nutritional screening
tools were most predictive of mortality
in acute or higher-level care settings, but
less so for community-dwelling older
people. Nonetheless, the present study
shows that the SCREEN II-AB instru-
ment captures associations between
nutritional risk and hospitalization and
mortality among community-dwelling
seniors, which contribute to the pre-
dictive validity of this screening tool.

Future research could examine
specific causes of hospitalization or
death, and identify subgroups of older
adults (for instance, immigrants, socially
isolated seniors) among whom nutri-
tional risk is most strongly associated
with hospitalization and mortality. In
addition, hospitalized individuals could
be stratified by whether they were sur-
gical or medical patients and/or whether
the hospital days accumulated were
because the patient was receiving active
treatment, or whether some/all days
were considered alternate level of care
(ALC). ALC patients no longer require
acute care, but may remain in acute care
beds while waiting for placement in a
long-term care facility.”

Limitations

Results of this study are based on
seniors living in the community and
do not reflect nutritional risk or asso-
ciations with hospitalization and death
among residents of long-term care
facilities. Proxy respondents did not
complete the nutritional risk survey
questions, and therefore, were excluded
from the analysis. While this has the
potential to introduce bias, so would
inclusion of survey records completed
on behalf of infirm individuals.*® An
analysis of selected characteristics of
the study population indicates that proxy
respondents were more likely to be men,
older, and in worse health than self-re-
porting respondents.”’ However, proxy
respondents comprised just 2.2% of the
sample.

CCHS-HA data are self-reported
and not verified by any other source.
The nutritional status of individuals was
not measured in the CCHS-HA, and
the SCREEN II-AB instrument does
not distinguish between respondents at
risk of becoming nutritionally depleted
and those who are already under-
nourished. Additionally, nutritional risk
was measured only once—at the time of
the CCHS-HA interview—so it is not
known if nutritional risk status changed
during the follow-up period or how long
it lasted. Some variables of potential rel-
evance (for instance, medication use and
history) were not available.

CCHS-HA respondents from Quebec
could not be included in the study,
because the DAD does not contain data
for that province. As well, if respondents
who lived in other provinces were
hospitalized in Quebec, their hospital
stays were not captured in the DAD or
in this study.

Only acute care hospitalizations were
examined; findings are not generaliz-
able to other types of hospitalization
such as day surgery and psychiatric ser-
vices, or to health service use generally.
In addition, after 2005, mental health
hospitalizations in Ontario tended to be
reported to a different administrative
database: the Ontario Mental Health
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Reporting System.*® Therefore, acute
care mental health hospitalizations are
underrepresented in the linked data.

Probabilistic linkage was used to
match survey records to hospitalization
and death information; the possibility of
false links or missed links exists.

Conclusion

This analysis illustrates the value of
linking administrative hospital and
death data to large, nationally repre-
sentative population health surveys.
The results indicate that nutritional risk
is independently associated with acute
care hospitalization and mortality, and
highlight the importance of monitoring

and treating seniors for nutritional risk
in primary care settings in an effort to
reduce hospitalizations and improve
survival. Understanding the impact of
nutritional risk on seniors’ health can
inform programs aimed at reducing
morbidity, and aid in planning for future
needs for health care resources.
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Appendix

Figure A
Study sample and exclusion criteria

2008/2009 Canadian Community Health Survey—Healthy Aging (CCHS-HA)
Age 45 or older, 10 provinces
n = 30,865

Y

CCHS-HA share link file
82.6% agreed to link and share

n = 25,486
> Exclude Quebec residents n = 4,558
[ n=20928 |
> Exclude missing nutritional risk
V (proxy and non-response) n = 539
[ n=20389 |
| Exclude ages 45 t0 64 n=9,710
[ n=10679 |
: Link to Discharge Abstract Database (DAD) records : )
1 December 2007 to December 2011 1 —
v ! Exclude acute care hospitalizations
> a year or less before
CCHS-HA interview n = 801
| n=9,878 [
1 Link to Canadian Mortality Database (CMBD) records '| )
1 December 2007 to December 2011 :
Study sample, death analysis Study sample, acute care hospitalization analysis
prospective death up to December 31, 2011 prospective hospitalization up to December 31, 2011
n=29_878 n=29_878
records with CMDB records with no CMBD records with CCHS—DAD link records with no CCHS—DAD link
link (death) link (no death) (hospitalized at least once (not hospitalized during follow-up)
n=911 n =8 967 during follow-up) n=16,893
' n = 2,985
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Figure B

Nutritional risk questions and response categories in Canadian Community Health Survey-Healthy Aging (CCHS-HA)
and SCREEN II-AB

CCHS-HA* SCREEN Il - AB
tem Question Question
number Response categories (points) Response categories
1 1. Compared with 6 months ago, have you gained weight, Has your weight changed in the past 6 months?
lost weight or stayed about the same? Yes, | gained more than 10 pounds
Stayed the same (8) Yes, | gained 6 to 10 pounds
Don't know (0) Yes, | gained about 5 pounds
Gained weight (0) No, my weight stayed within a few pounds
Lost weight (0) Yes, | lost about 5 pounds
Yes, | lost 6 to 10 pounds
Yes, | lost more than 10 pounds
2. How much weight did you lose/gain in the past 6 months? I don’t know how much | weigh or if my weight has changed
More than 10 pounds/4.5 kilos (0)
6 to 10 pounds/2.7 to 4.5 kilos (2)
About 5 pounds/2.3 kilos (4)
\% Less than 5 pounds/2.3 kilos (8)
2 3. In general, how often do you skip meals? Do you skip meals?
Almost every day (0) Almost every day
Often (2) Often
Sometimes (4) Sometimes
Never or rarely (8) Never or rarely
3 4. In general, how would you describe your appetite? How would you describe your appetite?
Poor (0) Poor
Fair (4) Fair
Good (6) Good
Very good (8) Very good
4 5. In general, how often do you cough, choke or have pain Do you cough, choke or have pain when swallowing food or
when swallowing food or fluid? fluids?
Often or always (0) Often or always
Sometimes (2) Sometimes
Rarely (6) Rarely
Never (8) Never
5 6. In general, how many servings of fruits and vegetables do you eat in a day? How many pieces or servings of fruit and vegetables
Less than two (0) do you eat in a day?
Two (1) Two
Three (2) Three
Four (3) Four
Five (4) Five or more
Six (4)
Seven or more (4)
6 7. How much fluid do you drink in a day? How much fluid do you drink in a day?

Less than two cups (0)
About two cups (1)
Three to four cups (2)
Five to seven cups (3)
Eight or more cups (4)

Less than two cups
About two cups
Three to four cups
Five to seven cups
Eight or more cups
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Figure B
Nutritional risk questions and response categories in Canadian Community Health Survey-Healthy Aging (CCHS-HA)
and SCREEN II-AB (continued)

CCHS-HA* SCREEN I - AB
tem Question Question
number Response categories (points) Response categories
7 8. How often do you eat at least one meal each day with someone? Do you eat one or more meals a day with someone?
Never or rarely (0) Never or rarely
Sometimes (2) Sometimes
Often (3) Often
Almost always (4) Almost always
8 9. Do you usually cook your own meals? Who usually prepares your meals?
No Someone else cooks most of my meals
Yes | share my cooking with someone else
| do
10. Which of the following statements best describes meal preparation for you? i
I usually find cooking a chore (0) Which statement best describes meal
| sometimes find cooking a chore (2) preparation for you?
I enjoy cooking most of my meals (4) I usually find cooking a chore
| sometimes find cooking a chore
| enjoy cooking most of my meals
A 4 A 4
11. Which of the following statements best describes the meals prepared for you? Which statement best describes meal preparation for you?
I'm not satisfied with the quality of the food prepared by others (0) I’m not satisfied with the quality of the
food prepared by others
I'm satisfied with the quality of the food prepared by others (4) I'm satisfied with the quality of the

food prepared by others

t Based on the Seniors in the Community Risk Evaluation for Eating and Nutrition | | — Abbreviated (SCREEN | I-AB) developed by Dr. Heather Keller of the University of Waterloo, Ontario and adapted,
with permission, for computer-assisted interviewing in the CCHS-HA.
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