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A B S T R A C T

Objective: Disease-related malnutrition should be managed before negative consequences occur. The aim of
this study was to investigate the prevalence of unintended weight loss and reduced food intake among
patients �18 y of age attending a general practice.
Methods: All patients visiting five general practices in Denmark, for 4 d in each place, were invited to partici-
pate in this questionnaire-based cross-sectional study. The questionnaire consisted of eight questions includ-
ing unintended weight loss within the previous 2 mo, reduced food intake within the previous week, and
symptoms that affected nutrition. Descriptive statistics, x2 tests, and simple and multivariable logistic regres-
sion analysis were performed. The study included 1087 patients with an 88.7% response rate.
Results: Unintended weight loss was found in 14.2% and 12.9% had reduced food intake. Of the patients with
unintended weight loss, 62.3% also had reduced food intake. Patients 18 to 39 and >80 y of age; underweight
patients; and patients visiting general practice for chronic pain, mental discomfort, and suspicion of serious
illness had significantly higher odds for unintended weight loss and reduced food intake. Patients with
reduced food intake had higher odds for unintended weight loss, and those visiting the general practice due
to fatigue had higher odds for reduced food intake. Patients in obesity class 1 to 3 and patients who had
come for a general health checkup had lower odds. Patients visiting for follow-up on chronic physical illness
had higher odds of having unintended weight loss and reduced food intake combined.
Conclusion: Overall, 14.2% of the patients had unintended weight loss, 12.9% had reduced food intake, and 62.3%
had both, indicating a high prevalence of unintended weight loss among patients in general practice. Unintended
weight loss seems relevant and feasible to use as an initial indicator for the need for further nutritional screening
in general practice. Studies are needed to investigate the effect of interventions and outcomes.

© 2021 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/)
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Introduction

Malnutrition is often observed in association with underlying
disease and its treatment [1], with increased metabolism and
affected ability to eat due to nausea, pain, lack of appetite, and
early satiety [2�8]. Malnutrition is associated with increased nega-
tive consequences for the individual: longer hospitalizations and
rehabilitation, depression, reduced quality of life, reduced physical
ability, risk for complications, increased mortality, and poorer
response to treatment [1,7,9�16]. Additionally, there are economic
consequences associated with malnutrition [7,12,13,17]. A study
from the United Kingdom found an increased use of health resour-
ces in malnourished patients e.g., twice as many consultations in
general practice, three times more hospitalizations, and longer
hospital length of stay (LOS) compared with well-nourished
patients [17]. Unintended weight loss (UWL) is included in all vali-
dated nutrition screening tools and is a significant predictor of
malnutrition [18�22]. For instance, even a low weight loss per-
centage together with low body mass index (BMI) was related to
LOS and shorter survival in patients with cancer [23]. Inflamma-
tion, as well as insufficient food intake are the primary reasons for
disease-related malnutrition [19]. Optimization of individual pro-
tein and energy intake in patients and people at risk for disease-
related malnutrition can improve clinical outcomes and reduce the
negative consequences for patients and society [15,24�26].
Although nutrition intake is closely related to weight loss, not all
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screening tools are specific about food intake [27]. In Denmark, the
Nutrition Risk Screening 2002 is recommended for nutrition
screening in all hospitalized patients. In addition to determining
whether BMI is <20.5 kg/m2, has the patient experienced weight
loss within the previous 3 mo, and is the patient severely ill, the
initial screening begins with a question about whether the patient
has had a reduced dietary intake within the previous week [28].

The prevalence of malnutrition has been studied over the years
in inpatients, and it is recommended inpatients be screened for
malnutrition within 24 to 48 h of hospitalization [1]. The preva-
lence of malnutrition in outpatients was examined in 2019 at Aal-
borg University Hospital, and the prevalence of UWL was 25.6%
[3�5]. Knowledge of the prevalence of malnutrition in general
practice is sparse. Studies have found that 15% to 32% of adult
patients in general practice were at nutritional risk [29�32],
whereas 3% to 12% were malnourished in general practice
[29�31,33,34]. The prevalence of malnutrition among the elderly
was investigated in Denmark, and the study found that 17% con-
secutively selected people �70 y of age had an UWL [8]. A pilot
study in Austria used various screening tools to investigate malnu-
trition in elderly in general practice and found that 15% to 20%
were malnourished [35].

According to the National Board of Social Services and the Dan-
ish Health Authority, general practice must be aware of any UWL
in in elderly patients. This included weight loss down to 1 kg
[36�38]. It is widely acknowledged that this recommendation is
not implemented, and that full nutritional screening is unachiev-
able in all patients in general practice.

Early identification of malnutrition risk is the starting point for
timely action against malnutrition and prevention of negative
nutrition-related consequences. In patients with cancer, the nega-
tive consequences (e.g., mortality) are proportional to the degree
of the weight loss [15,20,39]. Studies have shown that weight loss
may increase the risk for survival and restoration of lost muscle
mass and function in patients with cancer [20,40].

Due to the lack of knowledge about the prevalence of malnutri-
tion risk in general practice in Denmark, and to the lack of imple-
mentation of recommendations, the aim of this study was to
investigate the prevalence and relevance of UWL within the previ-
ous 2 mo and reduced food intake (RFI) within the past week,
among patients �18 y of age visiting a general practice, as initial
indicators for the need for further nutritional screening in general
practice.
Material and methods

This was a questionnaire-based cross-sectional study. The questionnaire was
developed by the based on a questionnaire used in other studies [3�5]. The ques-
tionnaire was tested and validated by general practitioners and nurses from the
five included general practices in Denmark. Thus, data were collected over 4 d in
each general practice. Risk for malnutrition was measured using UWL and RFI as
initial indicators for malnutrition among patients visiting the general practices on
the 4 d. UWL within the previous 2 mo was chosen as it is used in other recom-
mendations from the Danish Health Authority [36,41], and RFI <75% of daily
intake within the previous week was used [4,28,42,43]. Due to the lack of juxta-
posed studies, no sample size was calculated, and thus a pragmatic sample size
approach was used.

Settings

Five different general practices were included. All practices had two or more
general practitioner, nurses, and secretaries. Additionally, they all had different
internal organization. Both city and country locations were represented. In adult
patients, typically nurses were engaged with annual investigations and follow-up
on chronic diseases, general health examinations, dispensing medications to spe-
cial groups such as the mentally ill and drug or drug addicts, removal of stitches,
taking blood samples, and other specifically delegated tasks.
Questionnaire

The questionnaire consisted of the following eight questions:

1. Sex;
2. Age (y), weight (kg), and height (cm);
3. Is your visit in general practice today to see the general practitioner and/or

nurse and/or have blood tests;
4. Reason for visit the general practice today: newly emerged disease and/or new

injury and/or follow-up on chronic physical illness e.g., annual checkup and/or
chronic pain and/or new-onset pain and/or visits for prescription renewal and/
or virus/flu symptoms and/or mental discomfort e.g., anxiety, depression, or
control and/or fatigue and/or suspicion of serious illness and/or skin problems
and wounds and/or pregnancy examination and/or general health check and/
or medical certificate e.g., driving license and/or vaccination and/or other;

5. UWL within the previous 2 mo (yes or no). If yes, what was the amount of
weight loss (kg);

6. RFI within the past week compared with usual (yes or no);
7. Intended weight loss (yes or no). If yes, what was the amount of weight loss (kg).

If yes to question 5 and/or 6, the following question should also be answered:

8. Nutrition impact symptoms (NIS; nausea and/or pain and/or worries and/or
swallowing problems and/or lack of appetite and/or constipation and/or lack
of help for cooking/shopping and/or do not like eating alone).

Patients could fill in more than one answer to question 3, 4, and 8.

Inclusion and exclusion criteria

Patients �18 y of age visiting the general practice who were willing to partici-
pate were included in the study. Exclusion criteria included in the following;
Patients who did not speak Danish or English or have a relative who speak Danish
or English who would help with the questionnaire, parents who were relatives to
a child <18 years, patients who were wheelchair user and could not stand on the
scales or patients who, for other reasons, i.e., mental impairment and did not seem
understand the given oral information.

After patients had checked in for the consultation, they were contacted by the
investigators in the waiting room. The patients received oral information, and if
they were willing to participate in the study, they were given the printed ques-
tionnaire to fill in or they could choose for the investigators to fill it in while sitting
or standing next to them. If the patients had not weighed themselves at home on
that day, and had their height measured within 1 y, height and weight were mea-
sured in a section of the waiting room that was enclosed by screens for the pur-
pose. So, all data were self-reported except if patients had their weight and height
measured that day. The patients’ previous weight and height were not known. The
same weight scale and stadiometer were used for each patient.

Statistics

Data were entered into Research Electronic Data Capture hosted by Aalborg
University Hospital, and data entry was double-checked. 999 indicated missing
data and were excluded from the subsequent analysis. Data was extracted and
analyzed using SAS version 9.4 (SAS Inc., Cary, NC, USA). Missing data were
excluded from the association analysis and the logistic regression analysis.
Descriptive statistics were drafted and presented as number of filled-in replies (N)
and percent (%) or median and range. UWL and RFI were the two dependent varia-
bles, whereas the other variables were used as independent variables.

To investigate the association between the dependent and independent varia-
bles, x2 tests and simple logistic regression analysis were performed. Multivariable
logistic regression analysis was performed to investigate the association between
both RFI and UWL in relation to RFI, visit today, and reason for visit adjusted for
sex, age, BMI, and which general practice, as well as UWL and RFI combined. As
the patients could fill in more than one answer to questions 3, 4, and 8, some
patients are duplicated. A simple and multivariable logistic regression were per-
formed for each category in questions 3 and 4. A significant level of 0.05 (P < 0.05)
was used, and odds ratio (OR) with an associated 95% confidence interval (CI) was
calculated. The reference group was chosen as the group with the most answers. A
limit value of 1 kg was used regarding UWL and intended weight loss [38]. BMI
was defined according to the World Health Organization’s (WHO) definition of
BMI groups [44].

Ethical consideration

Participation was voluntary and no information gathered could lead back to
the patient. The regional ethic committee was approached about the study (Octo-
ber 22, 2019) which found no reason for full application due to the Danish legisla-
tion.



Table 2
Reason for visit to general practice*

Reason for visit Patients (N = 1087), n (%)

To see GP 583 (53.6)
To see nurse 519 (47.8)
Blood test 223 (20.5)
Other 15 (1.4)

GP, general practitioner.
*Patients could fill in more than one answer to this question.

Table 3
Reason for visit to general practice*

Reason for visit Patients (N = 1087), n (%)

Follow up for chronic illness 337 (31)
Chronic pain 54 (5)
New-onset pain 117 (10.8)
Fatigue 40 (3.7)
Mental discomfort 49 (4.5)
Skin problems and wounds 58 (5.3)
Suspicion of serious illness 30 (2.8)
New injury 63 (5.8)
New-onset disease 154 (14.2)
General health checkup 165 (15.2)
Vaccination 62 (5.7)
Follow up of non-chronic illness 66 (6.1)
Other reasonsy 102 (9.4)

*Patients could fill in more than one answer to this question.
yOther reasons: prescription renewal, virus/flu symptoms, pregnancy examination,
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Validity and reliability

The checklist from Strengthening the Reporting of Observational studies in
Epidemiology was used to ensure the validity and reliability of the study’s findings
[45].

Results

In this study, 1087 patients were included, and 56% were
women. Median age was 58 y, ranging from 18 to 94 y. Median
BMI was 26.3 kg/m2 (14.9�59.5 kg/m2), which means that most
participants were overweight according to the WHO definition of
BMI [44]. Most data were collected in general practice 1 (37.7%),
and the least data was collected in general practice 2 (8.7%). The
response rate was 88.7% (n = 138). Reasons for not participating in
this study were unwillingness to participate, unwillingness to dis-
close weight, or wheelchair user. UWL was seen in 14.2% and the
median weight loss was 4 kg. Additionally, 12.9% had RFI and
62.3% of patients with UWL also had RFI. Conversely, of patients
with RFI, 68.6% had UWL. Intended weight loss was seen in 13.5%
patients with a median weight loss of 6.5 kg. Table 1 presents the
demographic and descriptive data.

In general practice, most of the patients visited the general
practitioner (53.6%) and nurses (47.8%) (Table 2). Some visited
both nurse and general practitioner, and/or had blood samples
taken by the nurse, which was registered separately. The three
most common reasons for visiting the general practice were to fol-
low up on chronic physical illness (31%), general health checkup
(15.2%), and new-onset disease (14.2%) (Table 3).

Respectively, 153 and 137 patients had reported NIS in relation
to UWL and RFI. The most common NIS were lack of appetite
(60.8% and 65%), pain (29.4% and 29.2%), worries (28.1% and
29.9%), and nausea (15.7% and 19.7%). No NIS were reported for
20.3% and 16.1% as associated to UWL and RFI (Table 4).

No association was seen between sex and general practice
compared with UWL (P = 0.631 and 0.330, respectively).
Patients 18 to 39 and 80 to 99 y of age had higher odds of hav-
ing UWL compared with patients 60 to 79 y (OR, 1.68; 95% CI,
1.09�2.59 and OR, 2.54; 95% CI, 1.48�4.38, respectively).
Median age for patients with UWL was 57.5 y (18�94 y).
Underweight patients had higher odds of having UWL com-
pared with those with normal weight (OR, 2.69; 95% CI,
1.17�6.21). Overweight and patients in obesity class 1 to 3 had
lower odds of having UWL compared with normal weight (OR,
0.48; 95% CI, 0.32�0.73 and OR, 0.38; 95% CI, 0.23�0.61,
Table 1
Demographic data of the patients

Variable n (%) or median (range) Total

Women, n (%) 609 (56) 1087
General practice (N = 5), n (%) 1087
General practice 1 410 (37.7)
General practice 2 94 (8.7)
General practice 3 220 (20.2)
General practice 4 116 (10.7)
General practice 5 247 (22.7)

BMI (kg/m2), median (range) 26.3 (14.9�59.5) 1077
Age (y), median (range) 58.0 (18-94) 1082
UWL: yes, n (%) 154 (14.2) 1087
UWL (kg) median (range) 4.0 (1�35) 148
RFI: yes, n (%) 140 (12.9) 1087
RFI in those who had UWL: yes, n (%) 96 (62.3) 154
UWL in those who had RFI: yes, n (%) 96 (68.6) 140
Intended weight loss: yes, n (%) 147 (13.5) 1087
Intended weight loss (kg) median (range) 6.5 (1.5�26) 133

RFI, reduced food intake; UWL, unintended weight loss
respectively). These results are presented in Table 5. Median
BMI for patients with UWL was 23.5 kg/m2 (16.3�36.9 kg/m2),
which means that patients with UWL were overall normal
weight according to the WHO definition of BMI [44].

Patients with RFI had higher odds of having UWL (OR, 41.09;
95% CI, 24.96�67.66). Patients who visited the general practitioner
had higher odds of having UWL (OR, 1.67; 95% CI, 1.15�2.43),
whereas patients who visited the nurses had lower odds of having
UWL (OR, 0.61; 95% CI, 0.42�0.88). Patients who visited the gen-
eral practice for chronic pain, mental discomfort, and suspicion of
serious illness had higher odds of having UWL (OR, 3.68; 95% CI,
1.97�6.87; OR, 2.98; 95% CI, 1.47�6.02; and OR, 10.17; 95% CI,
4.63�22.35, respectively). Patients who visited the general practice
for general health checkup and vaccination had lower odds of hav-
ing UWL (OR, 0.26; 95% CI, 0.13�0.55 and OR, 0.19; 95% CI,
investigation of familial predisposition to disease, musculoskeletal disorders, follow
up of old injury, medical certificate, and reasons unknown.

Table 4
Nutrition impact symptoms*

Nutrition impact symptoms Unintended weight
loss: yes (n = 153),
n (%)

Reduced food intake:
yes (n = 137),
n (%)

Nausea 24 (15.7) 27 (19.7)
Pain 45 (29.4) 40 (29.2)
Worries 43 (28.1) 41 (29.9)
Swallowing problems 3 (2) 3 (2.2)
Lack of appetite 93 (60.8) 89 (65)
Constipation 5 (3.3) 8 (5.8)
Lack of help cooking/shopping 1 (0.7) 1 (0.7)
Does not like eating alone 9 (5.9) 12 (8.8)
More physical activity/Less activity
(less muscle mass)

6 (3.9) 3 (2.2)

Medicine 6 (3.9) 4 (2.9)
Unknown causes 31 (20.3) 22 (16.1)

*Patients could fill in more than one answer to this question.



Table 5
Association between unintended weight loss and sex, general practice, age, and BMI

Unintended weight loss (yes)
Variable = 1073 OR (95% CI) P-value

Sex 0.631
Women Reference
Men 0.92 (0.65�1.30)

General practice 0.330
General practice 1 Reference
General practice 2 1.02 (0.53�1.95)
General practice 3 0.84 (0.50�1.38)
General practice 4 1.59 (0.93�2.72)
General practice 5 1.13 (0.72�1.77)

Age 0.001*
18�39 1.68 (1.09�2.59)*
40�59 1.00 (0.62�1.62)
60�79 Reference
80�99 2.54 (1.48�4.38)*

BMI
y

<0.001*
Underweight 2.69 (1.17�6.21)*
Normal weight Reference
Overweight 0.48 (0.32�0.73)*
Obesity class 1, 2, and 3 0.38 (0.23� 0.61)*

BMI, body mass index; UWL, unintended weight loss.
*P < 0.05.
yBMI defined according to World Health Organization definition [44].

Table 7
Association between reduced food intake and sex, age, general practice, and BMI

Reduced food intake (yes)
Variable = 1073 OR (95% CI) P-value

Sex 0.111
Women Reference
Men 0.742 (0.51�1.07)

General practice 0.158
General practice 1 Reference
General practice 2 1.08 (0.52�2.25)
General practice 3 1.65 (1.01�2.70)*
General practice 4 1.80 (0.10�3.25)
General practice 5 1.52 (0.93�2.46)

Age, y 0.024*
18�39 1.68 (1.06�2.66)*
40�59 1.33 (0.82�2.17)
60�79 Reference
80�99 2.29 (1.27�4.12)*

BMIy <0.001*
Underweight 3.72 (1.60�8.66)*
Normal weight Reference
Overweight 0.57 (0.36�0.89)*
Obesity class 1, 2, and 3 0.71 (0.45�1.13)

BMI, body mass index; RFI, reduced food intake.
*P < 0.05
yBMI defined according to World Health Organization definition [44].
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0.05�0.81, respectively). These results are presented in Table 6,
and are adjusted for sex, age, BMI, and general practice.

There were no associations between sex and general practice
compared with RFI (P = 0.111 and 0.158, respectively). Patients in
general practice at age 18 to 39 y and 80 to 99 y had higher odds of
having RFI compared with those in the 60 to 79 y age group (OR,
1.68; 95% CI, 1.06�2.66 and OR=2,29 [1.27;4.12, respectively).
Patients who were underweight had higher odds of having RFI
compared with those with normal weight (OR, 3.72; 95% CI,
1.60�8.66). Overweight patients had lower odds of having RFI
compared with normal weight patients (OR, 0.57; 95% CI,
0.36�0.89). These results are presented in Table 7.
Table 6
Association between unintended weight loss and reduced food intake, visit to general pra

Unintended wiight loss (yes)
Variable = 1073 P-value

Reduced food intake (yes) <0.001*
Visit in general practice today

General practitioner (yes) 0.002*
Nurse (yes) 0.002*
Other (yes) 0.148

Reason for visit
Follow up of chronic illness (yes) 0.311
Chronic pain (yes) <0.001*
New-onset pain (yes) 0.712
Fatigue (yes) 0.109
Mental discomfort (yes) 0.002*
Skin problems and wounds (yes) 0.042*
Suspicion of serious illness (yes) <0.001*
New injury (yes) 0.753
New-onset disease (yes) 0.712
General health checkup (yes) 0.002*
Vaccination (yes) 0.011*
Follow up of non-chronic illness (yes) 0.564
Other reasons|| (yes) 0.938

The answers “yes” are presented; the answer “no” is the reference.
*P < 0.05.
yAdjusted for gender, age, BMI and general practice.
xIndicates insufficient data to calculate OR.
||Other reasons: visits for prescription renewal, virus/flu symptoms, pregnancy examinati
low-up of old injury, medical certificate, and reasons unknown.UWL, unintended weight
Patients who visited the general practitioner had higher odds of
having RFI (OR, 1.69; 95% CI, 1.15�2.49), whereas those who visited
the nurses had lower odds of having RFI (OR, 0.61; 95% CI,
0.42�0.90]). Patients who visited the general practice for chronic
pain, fatigue, mental discomfort, and suspicion of serious illness had
higher odds of having RFI (OR, 3.16; 95% CI, 1.70�5.90; OR, 2.32;
95% CI, 1.09�4.95; OR, 3.62; 95% CI, 1.85�7.08; and OR, 4.22; 95%
CI, 1.95�9.14, respectively). Patients who visited the general prac-
tice for skin problems and wounds as well as general health check
had lower odds of having RFI (OR, 0.23; 95% CI, 0.05�0.94 and OR,
0.43; 95% CI, 0.23�0.83, respectively). These results are presented in
Table 8, and are adjusted for sex, age, BMI, and general practice.
ctice, and reason for visit

OR (95% CI) Adjusted OR (95% CI)y

34.23 (21.83-53.68)* 41.09 (24.96�67.66)*

1.75 (1.22�2.49)* 1.67 (1.15�2.43)*
0.57 (0.40�0.82)* 0.61 (0.42�0.88)*
—x —x

1.21 (0.84�1.73) 1.30 (0.88�1.91)
3.37 (1.86�6.12)* 3.68 (1.97�6.87)*
1.11 (0.65�1.89) 1.07 (0.62�1.86)
1.85 (0.86�3.99) 1.93 (0.87�4.30)
2.71 (1.41�5.19)* 2.98 (1.47�6.02)*
0.32 (0.10�1.02) 0.31 (0.10�1.01)
8.72 (4.14�18.36)* 10.17 (4.63�22.35)*
0.89 (0.41�1.90) 0.77 (0.35�1.68)
1.10 (0.68�1.77) 1.06 (0.65�1.73)
0.27 (0.13�0.57) 0.26 (0.13�0.55)*
0.19 (0.05�0.79)* 0.19 (0.05�0.81)*
1.22 (0.62�2.38) 1.20 (0.60�2.41)
0.98 (0.54�1.77) 0.99 (0.54�1.82)

on, investigation of familial predisposition to disease, musculoskeletal disorders, fol-
loss



Table 8
Association between reduced food intake and visit to general practice and reason for visit

Reduced food intake (yes)
Variable = 1073 P-value OR (95% CI) Adjusted OR (95% CI)y

Visit to general practice
General practitioner (yes) 0.003* 1.76 (1.21�2.56)* 1.69 (1.15�2.49)*
Nurse (yes) 0.006* 0.60 (0.41�0.86)* 0.61 (0.42�0.90)*
Other (yes) 0.240 —x —x

Reason for visit
Follow-up on chronic physical illness (yes) 0.642 1.105 (0.75�1.61) 1.21 (0.81�1.82)
Chronic pain (yes) <0.001* 3.21 (1.74�5.95)* 3.16 (1.70�5.90)*
Newly emerged pain (yes) 0.233 1.38 (0.81�2.34) 1.40 (0.82�2.40)
Fatigue (yes) 0.024* 2.46 (1.17�5.17)* 2.32 (1.09�4.95)*
Mental discomfort (yes) <0.001* 3.47 (1.83�6.60)* 3.62 (1.85�7.08)*
Skin problems and wounds (yes) 0.0289* 0.23 (0.06�0.97)* 0.23 (0.05�0.94)*
Suspicion of serious illness (yes) 0.001* 4.21 (1.96�9.06)* 4.22 (1.95�9.14)*
New injury (yes) 0.720 0.86 (0.39�1.94) 0.83 (0.37�1.89)
Newly emerged disease (yes) 0.328 1.27 (0.78�2.07) 1.20 (0.74�1.96)
General health checkup (yes) 0.013* 0.45 (0.24�0.86)* 0.43 (0.23�0.83)*
Vaccination (yes) 0.054 0.33 (0.10�1.08) 0.33 (0.10�1.07)
Follow-up on non-chronic physical illness (yes) 0.827 1.08 (0,52�2.24) 1.04 (0.50�2.17)
Other reasons|| (yes) 0.384 0.74 (0.38�1.46) 0.75 (0.38�1.50)

The answer “yes” is presented; the answer “no” is the reference.
*P< 0.05.
yAdjusted for sex, age, BMI, and general practice.
xInsufficient data to calculate OR.
||Other reasons: visits for prescription renewal, virus/flu symptoms, pregnancy examination, investigation of familial predisposition to disease, musculoskeletal disorders, fol-
low up of old injury, medical certificate, and reasons unknown.BMI, body mass index; RFI, reduced food intake

Table 10
Association between unintended weight loss and reduced food intake combined
and visit to general practice and reason for visit

Unintended weight loss + Reduced food intake (yes)
Variable = 137 P-value OR (95% CI)
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No association was seen between sex and age compared with
UWL and RFI combined (P = 0.982 and 0.067, respectively). Patients
in obesity class 1 to 3 had lower odds of having UWL and RFI com-
bined compared with normal weight individuals (OR, 0.17; 95% CI,
0.07�0.44). These results are presented in Table 9.

Patients who visited the general practitioner had higher odds of
having UWL and RFI combined (OR, 1.27; 95% CI, 0.60�2.71), but it
was not significant. Patients who visited the general practice for
follow up of chronic physical illness had higher odds of having
UWL and RFI combined (OR, 2.71; 95% CI, 1.13�6.50). Patients who
visited the general practice for a general health check had lower
odds of having UWL and RFI combined (OR, 0.22; 95% CI,
0.06�0.80). These results are presented in Table 10.

Discussion

In this study, we examined the prevalence of risk for malnutri-
tion using UWL and RFI in 1087 patients in five general practices in
Table 9
Association between unintended weight loss and reduced food intake combined
and sex, age. and BMI

Unintended weight loss + Reduced food intake (yes)
Variable = 137 OR (95% CI) P-value

Sex 0.982
Women Reference
Men 0.92 (0.47�2.10)

Age, y 0.067
18�39 Reference
40�59 0.61 (0.24�1.55)
60�79 1.27 (0.50�3.27)
80�99 4.34 (0.88�21.39)

BMIy 0.002*
Underweight 0.86 (0.16�4.63)
Normal weight Reference
Overweight 0.43 (0.16�1.14)
Obesity class 1, 2, and 3 0.17 (0.07� 0.44)*

BMI, body mass index; RFI, reduced food intake; UWL, unintended weight loss.
*P< 0.05.
yBMI defined according to world Health Organization definition [44].
Denmark. Overall, 14.2% had an UWL, whereas 12.9% had RFI
where the weight loss had a median value of 4 kg. This prevalence
is consistent with the results from other studies [29�32], but the
prevalence in this study is slightly lower compared with findings
from 2018 [8]. The median BMI in this study was 26.3 kg/m2, which
indicates that most of the participating patients were overweight
[44] but an UWL can be detrimental even in overweight patients.
One study found that survival in patients was negatively affected
by the percentage of weight loss in patients with cancer, even
though the patients had a high BMI [20]. In the present study,
median age was 58 y, and the median age for the patients with
UWL was 57.5 y. Participants were �70 y in the study from 2018
Visit to general practice
General practitioner (yes) 0.535 1.27 (0.60�2.71)
Nurse (yes) 0.520 0.78 (0.37�1.65)

Reason for visit
Follow-up of chronic illness (yes) 0.022* 2.71 (1.13�6.50)*
Chronic pain (yes) 0.390 2.06 (0.56�7.65)
New-onset pain (yes) 0.233 0.56 (0.21�1.50)
Fatigue (yes) 0.175 0.41 (0.11�1.51)
Mental discomfort (yes) 0.392 0.63 (0.21�1.89)
Skin problems and wounds (yes) 1.000 —z

Suspicion of serious illness (yes) 0.172 4.82 (0.60�38.96)
New injury (yes) 0.676 0.57 (0.12�2.67)
New-onset disease (yes) 0.638 0.80 (0.31�2.06)
General health checkup (yes) 0.035* 0.22 (0.06�0.80)*
Vaccination (yes) 0.223 0.21 (0.02�2.41)
Follow up of non-chronic illness (yes) 0.456 0.53 (0.13�2.07)
Other reasonsx (yes) 0.723 1.84 (0.37�9.06)

The answers “yes” are presented; the answer “no” is the reference.
*P< 0.05.
zInsufficient data to calculate OR.
xOther reasons: visits for prescription renewal, virus/flu symptoms, pregnancy
examination, investigation of familial predisposition to disease, musculoskeletal
disorders, follow up of old injury, medical certificate, and reasons unknown.
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[8]. Age can have an effect, as the present study found that patients
in the 80 to 99 y age group had higher odds of having UWL com-
pared with patients 60 to 79 y of age. This suggests that older peo-
ple may be at higher risk for UWL. A pilot study from Australia
found that older people are conscious of nutrition, but they lack
knowledge about the benefits of protein intake and of good nutri-
tion [35]. Therefore, there may be an incentive for early detection
of malnutrition in the elderly, so they can get individual, preven-
tive advice and guidance about good nutrition. This approach sup-
port ESPEN geriatric nutrition guidelines from the European
Society for Clinical Nutrition and Metabolism [46]. The prevalence
of nutrition risk among patients in this study is lower compared
with the findings found in both inpatients and outpatients
[3�7,10,14]. However, of the present sample, 329 patients visited
the general practice for general health checkups, vaccinations, and
“other reasons” including pregnancy tests. Therefore, according to
criteria from the Global Leadership Initiative on Malnutrition, the
patients in the present study may, to a lesser degree, have either
chronic or acute inflammation than those in otherwise comparable
studies [19].

In this study, the most common NIS for UWL and RFI were
decreased appetite (60.8% and 65%), pain (29.4% and 29.2%), and
worries (28.1% and 29.9%). Other studies have found decreased
appetite and pain in relation to disease-related malnutrition [2�8].
Therefore, the results can be generalized to other countries with
the same type of health care system as Denmark. Risk factors, how-
ever, may depend on setting, which should be considered regard-
ing thorough nutritional assessment and intervention [47,48].

The increased risk between UWL and RFI and chronic pain, men-
tal discomfort, and suspicion of serious illness (P < 0.05; OR, >1)
might turn the focus on especially mental discomfort, as this may
not always be associated with the need for nutrition intervention.
We sought “mental discomfort” in order to reduce the questionnaire
and thus have people attend. However, depression as an area within
mental discomfort has formerly been associated with malnutrition
[48,49]. General practice may be a very relevant setting to have this
in mind, as no other setting has early visits with patients with men-
tal discomfort. Other mental conditions may, however, also be inter-
esting, although for psychiatric diseases as such, many have been
associated with overweight [50]. A study from London found that
different variables were used to identify malnutrition across differ-
ent settings [51]. Many general practitioners recognized that it was
difficult to identify malnutrition when they met the patient at first
unless it was clinically clear. Signs of self-neglect, cognitive prob-
lems, recurrent falls, or self-reported fatigue were risk factors that
aroused suspicion [51]. There are some similarities between the
present study and the study from London regarding mental discom-
fort and fatigue and because of that, the general practitioner should
keep an eye on these factors to identify patients at risk for malnutri-
tion. In the study from London, some dietitians thought that general
practitioners should identify the risk for malnutrition due to the
annual checkup and flu vaccination [51]. However, this study found
that patients who visit general practice for general health checkups
and vaccinations had lower risk for both UWL and RFI. Therefore,
these causes should be further investigated so general practitioners
find it relevant to identify patients at risk for malnutrition, for
instance in the elderly, as recommended by the National Health
Authority [36,37].

Additionally, an association was found between UWL and RFI,
where patients with UWL have higher risk for having RFI (P <

0.05). In this study 154 patients of the total population had UWL
(14.2%), 140 had RFI (12.9%), 58 had UWL without RFI (5.3%), 44
had RFI without UWL (4.0%), 96 had both RFI and UWL (8.8%), and
198 had either RFI or UWL (18.2%). Due to the seemingly positive
association between UWL and RFI, examining the sensitivity and
specificity was not possible in this study. We suggest that UWL
alone may be relevant and feasible to use as an initial indicator for
the need for further malnutrition screening and assessment in
patients in general practice. UWL is easy and practicable, thus
opening the possibility of early detection of malnutrition as a man-
ageable task for general practice. Intended weight loss was
included as a variable in this study. This is due to the fact that over-
all weight loss has been shown to be a risk factor in many popula-
tions. However, no studies have made a distinction between
intention to or not to lose weight within the past period. As obesity
is increasing in society, many people diet, leading to 28.312 hits in
a PubMed search of “diet for weight loss.” We find it relevant not
to exclude this term, since even though we did not discuss this in
the present study, this might be a field for further investigation.

Study strengths and limitations

The present study had some strengths and limitations. A vast
amount of data was collected in general practice with different
internal organizations and both city and country represented, thus
strengthening the results generalizability to other settings. Data
were collected consecutively for 4 d in each setting, which adds to
the representativity of the sample for the general Danish popula-
tion. Finally, data were collected by the presence of three investi-
gators who have experience with questionnaire data collection
among patients. This resulted in a low number of patients not will-
ing to participate, with a positive effect on the study’s reliability.

During the data collection, some overweight women were not
willing to disclose their weight, and therefore were excluded from
the study. This may have affected the generalizability of the results.
The study collected self-reported data of UWL within 2 mo, and it
was not possible to examine whether the results were affected by
recall or information bias regarding weight loss. The questionnaire
used had some limitations. The “intended weight loss” lacked hav-
ing a time interval. Thus, some patients may have regarded
“intended weight loss” to be within the 2 mo as for UWL, however,
some may have reported intended weight loss for a longer period.
Furthermore, some patients were confused, as they had RFI due to
an intended weight loss. It affects the internal validity, but not the
prevalence of UWL.

Conclusion

The prevalence of malnutrition was measured by the initial
screening measurements UWL and RFI in 1087 patients in five gen-
eral practices in Denmark. Overall, UWL was found in 14.2% and
62.3% of patients with UWL also had RFI, whereas 68.6% of patients
with RFI also had UWL. In this study, the findings indicated that
there is a high prevalence of UWL among patients in general prac-
tice, as initial indicators for malnutrition. Due to the association
between UWL and RFI, UWL seems to be a relevant initial indicator
for further malnutrition screening in general practice.

Chronic pain, mental discomfort, and suspicion of serious ill-
ness, as well as age>80 y and BMI<18.5 kg/m2 were highly associ-
ated with UWL. Therefore, there is a need for awareness and early
recognition of UWL, especially in these groups. Studies are needed
to investigate the effect of interventions and outcomes.
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