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Abstract

Background: Nursing home residents may be offered food and drinks with a high content of added sugars
to increase their energy intake.
Objective: To analyse the in� uence of ‘‘empty calories’’ on the nutrient density, energy intake and body
mass index of elderly Danish nursing home residents.
Design: The nutrient intake of 104 residents aged 83 (80–85) years was assessed using 4 day dietary
records.
Results: Twenty-seven (26%) residents had an intake of added sugars B10E%, 41 (39%) between 10 and
20E%, and 36 (35%) ]20E%. A signi� cant decrease in nutrient density for dietary � bre, vitamins A, D,
E, thiamine, B6, folate and B12, and the minerals iron, zinc and iodine was observed as sugar concentration
rose across the three groups. A negative relation was found between high levels of added sugars and intake
of energy (pB0.05).
Conclusions: A high intake of added sugars may adversely in� uence the intake of essential nutrients, and
should be restricted in the diet of elderly nursing home residents, and be replaced by food and drinks with
a high content of energy and micronutrients.
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Introduction
Studies among children have shown that many
have a high intake of added sugars, and as the
dietary content of added sugars rises, densities of
several essential nutrients decline (1), and the body
mass index (BMI) and frequency of obesity in-
crease (2).

Elderly people residing in nursing homes com-
prise another group that may have a high intake of
added sugars. Old people are potentially at risk of
low micronutrient intakes and status because en-
ergy requirements decline with age, while most
micronutrient requirements remain unchanged (3).
Hence, dietary quality becomes more important at
lower energy intake. In addition, many nursing
home residents suffer from eating dependency,
chewing and swallowing problems, and low body
mass index (BMI) (4) and, hence, may be offered
food and drinks with a high content of added
sugars (and fat) to increase energy intake. The
intake of desserts and cakes in general also seems
to be higher than among free-living old people (5).

Many studies have found inadequate dietary in-
takes and low biochemical levels of macronutrients
and micronutrients among nursing home residents
(e.g. 5–9). Unfortunately, none of these studies
provided information about the intake of added
sugars.

The purpose of this study was to examine the
in� uence of added sugars on the nutrient density,
energy intake and BMI of elderly Danish nursing
home residents.

Method

Participants
The participants were people aged ]65 years liv-
ing in three nursing homes (NH1–NH3) in the
Copenhagen area. The recruitment was performed
by means of an enquiry to nursing homes that had
previously shown an interest in nutrition. They all
agreed to participate. Hence, a total of 105 nursing
home residents could be invited to participate. The
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ethics committee of Copenhagen approved the
study protocol and all participants or their relatives
gave informed consent.

De�nitions
The term ‘‘added sugars’’ refers to re� ned and
industrially produced sugars (usually sucrose) used
as ingredients in processed foods or added in the
kitchen or at the table. Added sugars do not in-
clude naturally occurring monosaccharides and dis-
accharides in fruit, juices, vegetables and milk.

Weight, height and body mass index
All participants were weighed to the nearest 100 g.
Owing to mobility problems self-reported informa-
tion about height was used. Seven of the nursing
home residents had their height measured since
they could not remember it. The height informa-
tion was veri� ed through medical case notes, nurs-
ing records, relatives and passports. BMI was
calculated on the basis of the information about
height and body weight.

Energy and nutrient intake
The participants had their energy intake assessed
by means of a 4 days’ estimated dietary record
(either Wednesday to Saturday or Sunday to
Wednesday) using household measures. Preprinted
record sheets were used with information about the
food served during the registration period and free
space for extra foods. The participants and the
health-care personnel received instructions from a
registered dietician (AMB) in how to � ll in the
dietary record, with special focus on leftovers. The
dietician was present, and supervised and aided the
staff during the registration periods. Dietary
records were inspected and ambiguous entries
clari� ed (e.g. fat content in milk, use of butter on
bread). Standardized household measures and av-
erage portions were used to assess food portion size
if information was missing (10). The dietary record
method has been used in several other published
studies (e.g. 11–13). The energy intake was calcu-
lated using the computer program DANKOST
2000 (Danish Catering Centre), which is based on
the Danish food composition tables and includes
factors for cooking losses (14). In addition, the
percentage of energy (E%) from added sugars was
calculated. The micronutrients chosen for examina-
tion were those known to be associated with a diet
of inadequate quality in relation to the intake of
added sugars (15, 16).

Nutrient density was expressed as nutrients per
MJ. The results were compared with the Nordic
Nutrient Recommendations for planning of diets
(NNR), i.e. the recommended nutrient values per
MJ (%NNR MJ ¼ 1) for ]61-year-old people (us-
ing the NNR for males 61–75 years) (3). Differ-
ences in nutrient density across three groups of
added sugars (B10E%, 10–20E% and ]20 E%)
were examined.

Estimated energy requirement
The individual energy requirement was estimated
using the Schoe� eld equations to calculate the
basal metabolic rate (BMR) by means of informa-
tion about age and body weight. The result was
multiplied by the estimated physical activity level
(PAL) (3). Distinction was made between partici-
pants who were bed-ridden (PAL ¾1.1),
wheelchair-bound (PAL ¾1.2), housebound
(PAL ¾1.3) and able to move outdoors (PAL ¾
1.4) (3). Energy intake:BM R was compared with
the cut-off limit of 1.1, below which it is unlikely
that the energy intake represents either habitual
intake or random low intake (17).

Statistics
The energy intake, nutrient density and BM I
among residents with an intake of added sugars
B10E% and ]20E% were compared using the
Mann –Whitney test. The Kruskal–Wallis test was
used to compare differences among all three groups
(B10E%, 10–20E% and ]20E%.) Prevalences
(%) were compared by the x2-test. Linear regres-
sion on log-transformed data was used to assess
the relations between concentrations of added sug-
ars, BMI and energy intake.

Microsoft Excel 2000 was used as statistical soft-
ware. Two-sided p -values B5% were considered
signi� cant. Data are presented as median [95%
con� dence interval (CI)] or prevalence (%).

Results
One nursing home resident did not want to partici-
pate. Therefore, a total of 104 residents partici-
pated in the study. Their characteristics are
presented in Table 1.

The level of added sugars was on average 16.9
(14.2–19.9) E% and the major sources were from
table sugar added to coffee and fruit syrup drinks.
Thirty-six (35%) residents had an intake of added
sugars ]20E%, 41 (39%) between 10 and 20E%,
and 27 (26%) B10E%. A comparison between the
three groups with regard to energy intake, esti-
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Table 1. C haracter ist ics o f par ticipants in the three nursing homes (NH1–NH3)

n MalesNursing home Agea BMIa

(%) (years)

22 6 (27)NH1 84 (82–85) 21.6 (19.4–25.6)

18 1 (6) 79 (73–85)NH2 21.5 (19.1–26.4)

64 18 (28)NH3 84 (80–86) 21.3 (20.2–23.1)

Total 104 25 (24) 83 (80–85) 21.3 (19.9–23.6)

BMI: body mass index.
a Median (95% con�dence interval).

added sugars B10E% had higher nutrient density
than those with an intake ]20E%. A total of
seven (7%) of the residents had an energy intake
below 1.1½BMR, and in all groups the intake of
the majority of the nutrients was below the recom-
mendations for planning of diets.

The results of the linear regression analysis of
the relations between concentration of added sug-
ars, BMI and energy intake are presented in Table
3. Energy intake increased with an increase in
BMI. In contrast, energy intake decreased slightly
with an increased energy percentage from added
sugars.

Discussion
This study found a high prevalence (74%) of nurs-
ing home residents with an intake of added sugars
above the recommended level (10E%) (3). A signi� -
cant decrease in nutrient density for dietary � bre,
vitamins A, D, E, thiamine, B6, folate and B12, and
the minerals iron, zinc and iodine was observed as
sugar concentration rose across the three groups of

mated energy requirement, BM I and nutrient den-
sity (nutrient per MJ) of selected micronutrients is
presented in Table 2. There was no difference in
the three groups with regard to BMI, energy intake
or the prevalence of underweight (BMI B20). A
signi� cant decrease in nutrient density for dietary
� bre, vitamins A, D, E, thiamine, B6, folate and
B12, and the minerals iron, zinc and iodine was
observed as sugar concentration rose across the
three groups. In general, residents with an intake of

Table 2. C ompar ison of energy intake, body mass index (BMI) and density o f some important nutrients between residents w ith an intake of added sugars B10E%,

10–20E% and ]20E%

B10E% vs ]20E%B10E% sugar 10–20E% sugar ]20E% sugar

NDcMW p-valuebKW p-valuea

36 (35)41 (39)27 (26) –n (%) –

ns ns22.7 (19.8–25.5) 21.6 (20.2–26.1)BMI 20.4 (18.2–23.6)

BMI B20 (%) 8 (30) 13 (32) 16 (45) – nsd

Energy intake (MJ day¼1) 7.3 (6.5–8.0) 7.7 (6.9–8.4) 6.6 (5.6–7.9) ns ns

B0.05B0.054.7 (4.5–5.0)4.9 (4.7–5.4)5.2 (4.9–5.8)BMR

PAL ns1.2 (1.15–1.3)1.3 (1.2–1.4)1.3 (1.2–1.4) ns

––6 (17)01 (4)Energy intake B1.1½BMR (%)

23.4 (21.9–25.8)16.5 (14.8–17.2)4.7 (3.0–7.3)Added sugars (E%) B0.001B0.001

3.0Fibres (g MJ¼ 1) 2.2 (1.9–2.5) 1.7 (1.6–1.8) 1.5 (1.3–1.6) B0.001 B0.001

130B0.001B0.001104 (81–123)140 (115–155)143 (127–155)Vitamin A (RE MJ¼ 1)

B0.001B0.0010.26 (0.20–0.30) 0.70e0.32 (0.30–0.36)0.33 (0.30–0.39)Vitamin D (mg MJ¼ 1)

B0.0010.49 (0.44–0.55) B0.001 1.500.56 (0.53–0.63)0.61 (0.55–0.69)Vitamin E (a-TE MJ¼1)

B0.01Thiamine (mg MJ¼ 1) 0.09 (0.08–0.10)0.11 (0.10–0.11) 0.10 (0.09–0.11) B0.01 0.17

0.20 (0.18–0.23)Ribo� avin (mg MJ¼ 1) 0.21 (0.18–0.26) 0.20nsns0.19 (0.16–0.22)

Vitamin B6 (mg MJ¼ 1) B0.001B0.0010.11 (0.10–0.12)0.13 (0.11–0.14)0.14 (0.12–0.16) 0.20

43B0.001B0.00123 (21–25)27 (24–28)27 (25–31)Folate (mg MJ¼ 1)

B0.001Vitamin B12 (mg MJ¼ 1) 0.290.63 (0.55–0.74) 0.58 (0.49–0.64) 0.47 (0.40–0.52) B0.001

nsVitamin C (mg MJ¼ 1) 8.66.8 (5.5–9.5) 7.2 (6.0–8.8) 5.9 (5.3–6.7) ns

115nsns127 (106–163)139 (125–152)148 (113–181)Calcium (mg MJ¼ 1)

B0.001Iron (mg MJ¼ 1) 1.401.04 (0.96–1.16) 0.91 (0.85–0.98) 0.85 (0.76–0.92) B0.001

Zinc (mg MJ¼ 1) 1.27 (1.19–1.45) 1.12 (1.05–1.17) 0.99 (0.96–1.04) 1.30B0.001 B0.001

9.5 (8.7–10.8)9.3 (8.5–10.7)13.3 (9.2–16.8)Iodine (mg MJ¼ 1) 27.0B0.01B0.05

BMR: basal metabolic rate; PAL: physical activity level.

Data are n (%) or median (95% con�dence interval).
a Kruskal–Wallis; bMann–Whitney; cND: nutrient density calculated for ]61-year-old people (see Method section); d x2-test; ecalculation based on a recommendation

of 5 mg day¼ 1.
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Table 3. Relatio ns between concentration of added sugars, body mass index

(BMI) and energy intake assessed by means of linear regression on log-trans-

formed data

b p

0.55BMI vs energy intake 0.001

¼0.04E% added sugars vs BMI 0.21

¼0.11E% added sugars vs energy intake 0.024

cient of variation was 13.4% and the between-sub-
ject coef� cient of variation was 15.4% (calculations
not shown).

In all groups the intake of the majority of nutri-
ents per MJ was below the recommended level for
planning of diets (Table 2). This is in accordance
with the � ndings in other studies (5–9) and is often
related to an intake of energy below the recom-
mended level (5, 7).

In this study seven (7%) of the residents had an
energy intake below 1.1½BMR and 37 (36%) had
a BM I B20. A rise in content of added sugars
apparently had a negative impact on both energy
intake and nutrient densities (Tables 2, 3).

In conclusion, a high intake of added sugars may
adversely in� uence the nutritional quality of the
diet and the intake of essential nutrients. Foods
rich in added sugars and ‘‘empty calories’’ should
be restricted in the diet of elderly nursing home
residents, and be replaced by food and drinks with
a high content of energy and micronutrients.
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