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ABSTRACT Objective: To establish the validity and reliability of the
Nutrition Form for the Elderly (NUFFE), which is a new, inexpensive,
useful, and easily applicable malnutrition assessment tool for the el-
derly. Material and Methods: The study was conducted on 150 indi-
viduals aged 65 and over living in the community. The questionnaire
form containing NUFFE and Mini Nutritional Assessment (MNA)
form, which was validated and reliable in Turkish, was used to evalu-
ate sociodemographic characteristics, anthropometric measurements as
data collection tool. NUFFE is a form consisting of 15 items and 3 an-
swer options for each question. The scale was first translated from En-
glish to Turkish by experts, and then reverse translated by different
experts. Being evaluated by 10 experts with the Davis technique, the va-
lidity, reliability and internal consistency and correlation between MNA
of the applied form were evaluated. Results: The mean age of the par-
ticipants was 70.68+5.39 years. The suitability of the sample size for
factor analysis was tested with Kaiser-Meyer-Olkin and the value of
0.778. Due to the low factor loads in the explanatory factor analysis,
three items (N6, N8, N14) were removed from the scale and the re-
maining 12-item were collected in two sub-dimensions. The Cronbach's
alpha coefficient of NUFFE-TR was found to be 0.741. A negative cor-
relation was found between NUFFE-TR and total MNA scores (r=-
0.778; p<0.05). Conclusion: NUFFE-TR is a valid and reliable, simple,
practical, and quick-to-apply form to assess the nutritional status of
older adults living in Turkish society.
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OZET Amag: Yash bireyler i¢in yeni, ucuz, yararh ve kolay uygula-
nabilir bir malniitrisyon degerlendirme arac1 olan Yasllar I¢in Bes-
lenme Formu’nun [Nutrition Form for the Elderly (NUFFE)] gegerlilik
ve giivenirliginin yapilmasi amaglanmistir. Gere¢ ve Yontemler: Ca-
lismaya toplumda yasayan 65 yas ve iistii 150 birey dahil edilmis, veri
toplama arac1 olarak sosyodemografik 6zellikler, antropometrik 61-
ctimler, Tirkge gecerlik ve giivenirligi yapilan NUFFE ile Mini Niit-
risyonel Degerlendirme [Mini Nutritional Assessment (MNA)]
Formu’nun bulundugu anket formu kullanilmistir. NUFFE, 15 madde
ve her soru igin 3 cevap sikkindan olusan bir formdur. Olgegin uz-
manlar tarafindan 6nce Ingilizceden Tiirkceye cevirisi yapilmis, son-
rasinda farkli uzmanlar tarafindan ters gevirisi yapilmistir. Davis teknigi
ile 10 uzman tarafindan degerlendirildikten sonra son sekli verilerek,
uygulanan formun gegerlilik, giivenirlik, i¢ tutarliligi ve MNA ile ara-
sindaki korelasyon degerlendirilmistir. Bulgular: Katilimcilarin yas
ortalamasi 70,68+5,39°dur. Orneklem biiyiikliigiiniin faktor analizine
uygunlugu Kaiser-Meyer-Olkin ile test edilmis ve bulunan 0,778 de-
geri orneklem sayisinin yeterli oldugunu gostermistir. Ag¢iklayicr fak-
tor analizinde faktor yiiklerinin diisik olmasi nedeniyle 6lgekten 3
madde (N6, N8, N14) ¢ikarilmis ve kalan 12 madde, 2 alt boyutta top-
lanmistir. On iki maddelik NUFFE-TR’nin Cronbach alfa katsayisi
0,741 bulunmustur. NUFFE-TR ile toplam MNA puanlar1 arasindaki
negatif yonde bir korelasyon bulunmustur (r=-0,778; p<0,05). Sonug:
NUFFE-TR, Tiirk toplumunda yasayan yasl erigkinlerin beslenme du-
rumunu degerlendirmek i¢in gecerli ve giivenilir, basit, pratik ve hizl
uygulanabilecek bir formdur.

Anahtar Kelimeler: Malniitrisyon; yasli; gegerlilik ¢caligmast;
beslenme degerlendirmesi;
geriatrik degerlendirme

The population is getting older because of the
prolongation of the average life expectancy and the
decrease in birth rates to the developing economic
and social living conditions in societies.! Tiirkiye has

a large and growing elderly population. In 2020,
9.5% of the population was over 65 years, similar to
the world average.” Elderly population in Tiirkiye
will increase by approximately 200% by 2040.
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Aging, biologically, refers to changes and deteriora-
tion in body functions because of damage to molec-
ular and cellular dimensions throughout life.'

Along with aging, problems such as the in-
creased risk of chronic diseases, geriatric syndromes,
multiple drug use, and risk of death arise.* Malnutri-
tion, which is often observed in the geriatric group, is
a significant problem that affects the functional ca-
pacity of the elderly adults and negatively affects
their ability to maintain their lives and lead a quality
life.* Several studies conducted in our country show
that the prevalence of malnutrition (28-66.3%) and
malnutrition risk (2.7-28%) varies depending on the
city where the study was conducted, the malnutrition
screening tool used, and the place where the elderly
live.>8 Detection of malnutrition in the initial period
and applying adequate and qualified treatment pre-
vent complications of diseases in elderly adults, ac-
celerate their recovery, and make important
contributions to the preservation of the functionality
and quality of life of the elderly adults. Therefore,

early diagnosis of malnutrition is critical.’

There are several screening tests used for nutri-
tional assessment. The most used screening tests,
whose validity and reliability have been tested, are
Geriatric Nutritional Risk Index, Mini Nutritional As-
sessment (MNA) short and long forms, Subjective
Global Assessment, Malnutrition Universal Screen-
ing Tool (MUST), Nutritional Risk Screening Test
(NRS-2002).”!* The European Society for Clinical
Nutrition and Metabolism recommends the NRS-
2002 for inpatients, MUST for outpatients, and the
MNA screening test for geriatric patients in commu-
nity-dwelling or nursing homes.'* Optimum malnu-
trition screening tools have been sensitive to personal
and environmental factors and should be easily de-
tected for all patients at risk of malnutrition and nu-
merically scoreable.!>!

The Nutritional Form for the Elderly (NUFFE)
was created to evaluate older people’s nutritional sta-
tus in clinical nursing care, and it consists of fifteen
questions without anthropometric measurements and
any biochemical parameters. The validity and relia-
bility of the NUFFE were made in many languages,
and its validity and reliability in home-dwelling older
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adults were again made by the scale owner, Soder-
hamn et al.!” A higher score from the NUFFE indi-
cates a higher risk of malnutrition for community-
dwelling older people at high risk of developing mal-
nutrition.!”!” This research has been carried out to ex-
plore the validity and reliability of NUFFE, which
was developed specifically for the elderly to facili-
tate the identification and followed-up by health pro-
fessionals and individuals by translating it into
Turkish.

I MATERIAL AND METHODS

This methodological study was conducted between
February and April 2022 as to ascertain validity and
reliability of the Turkish version of NUFFE (NUFFE-
TR). Sample size should be at least 5 or 10 times of
question number in the NUFFE questionnaire.?*!
Therefore, one hundred fifty elderly individuals liv-
ing in the community were included to conduct the
validity and reliability of the scale.?” The inclusion
criteria were as follows: being 65 years or older and
a student of Akdeniz University Campus Tazelenme
University which was established to enable individ-
uals over the age of 65 to participate in social life and
active aging, agreeing to contribute to the study after
being informed and giving written consent.” Fur-
thermore, individuals are excluded from the study if
the investigator cannot obtain reliable data.

First, to adapt the scale to Turkish, S6derhamn,
one of the authors who developed the scale, was con-
tacted via e-mail, and necessary permissions were ob-
tained for the scale to be adapted.'®!” The original
nutrition form for the elderly, consisting of fifteen
items, was prepared in Swedish. However, to the best
of our knowledge, there is no expert in the field of
Nutrition and Dietetics in our country who is fluent in
Swedish and knows Swedish culture. So, we con-
tacted the corresponding author again via e-mail, and
permission was obtained to use the English version
of the scale. The English version of the scale was also
used in the work of Gao et al. and Sharifi et al.>*?
The study was performed in agreement with the Dec-
laration of Helsinki, and the protocol was authorized
by the Ethics Committee of Antalya Training and Re-
search Hospital, University of Health Sciences,
Tiirkiye (date: February 3, 2022, no: 3/17). All sub-
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jects were informed and gave consent before the
study.

Our survey form consisted of three parts. Firstly,
participants’ socio-demographic properties (gender,
age, etc.) were taken. In the second part, the NUFFE
questionnaire was evaluated, and in the third, the long
form of MNA was applied. Moreover, we measured
their body weight and height, upper mid-arm, and calf
circumference.

NUFFE

The NUFFE has been explicitly established for the
elderly and includes fifteen items which are; dietary
history (two questions about weight changes and fluc-
tuations in dietary food consumption), dietary as-
sessment (nine questions about appetite, portion size,
fruit and vegetable consumption, intake of cooked
food, fluid intake, to need help with eating, gastroin-
testinal problems, dental and swallowing-related
problems, and the effect of health status on food in-
take), general assessment (four questions about the
presence of individual(s) accompanying food con-
sumption, the possibility of obtaining food products,
physical activity or exercise habits, the number of
medications used). For each question, there are three
question-specific answer options.

The most appropriate option is scored as “zero,”
the intermediate option as “one,” and the unsuitable
option as “two” points. The maximum score obtained
from the original form is thirty points, and a greater
score on the form implies a higher nutritional defi-
ciency and malnutrition risk. NUFFE was translated
into Hungarian, Norwegian, Chinese, and Persian in
the literature and has been used in these countries by
conducting validity and reliability tests.

The English form of NUFFE was interpreted
into Turkish by five experts (including assistant pro-
fessors, associated professors, and experts from En-
glish foreign languages) from the Faculty of
Medicine, the Department of Nutrition and Dietetics,
and the School of Foreign Languages. The Turkish
translation was transformed into English (back trans-
lation) with three lecturers and two translators who
did not see the original; these translations were com-
pared with the scale’s original, and the authors ap-
proved its compatibility.

Ten lecturers in the Nutrition and Dietetics De-
partments evaluated the content validity and intelli-
gibility in terms of language and meaning according
to the Davis technique.’**” In this technique, ques-
tions were scored by experts to the relevance of the
items as (1) not appropriate, (2) somewhat appropri-
ate, (3) quite appropriate, and (4) very appropriate.®
Moreover, the “scope validity index” was obtained
by dividing the number of experts choosing the op-
tions (3) and (4) by the total number of experts. We
amended the classification criteria for measuring the
measurements of each element and completed the
Turkish scale. From the experts’ feedback, the scale’s
content validity was over 0.80. Pilot research was
conducted with twenty people aged 65 and 65 plus
aged, and participants’ suggestions were taken. After
the corrections, the final version of the form was cre-
ated. After that, the NUFFE-TR was applied to one
hundred fifty older adults who participated in Taze-
lenme University. A quarter of the elderly people
who accepted to participate and filled out the answers
completely (they were expected to forget the scale)
were contacted again after fifteen days and asked to
fill in the scale again, and the consistency of the scale
was examined.

STATISTICAL EVALUATION

The IBM SPSS Statistics for Windows, version 25.0
(IBM Corp., Armonk, N.Y., USA) and Amos soft-
ware, version 23.0 (Chicago: IBM SPSS) programs
evaluated the data. The data presented with the num-
ber (n), percent (%), mean (X), and standard devia-
tion (SD) values. The parametric data Pearson
correlation test made correlation calculations between
numerical variables. When the p value <0.05 at the
confidence level of 95%, results are typically con-
sidered statistically significant. The construct validity
dimension examined whether the data obtained after
the item analysis (15 items) were suitable for factor
analysis and sample adequacy using Bartlett’s Test
of Sphericity and the Kaiser-Meyer-Olkin (KMO) co-
efficient. “Reliability analysis” was used to test the
reliability of the scales. “Confirmatory factor analy-
sis (CFA)” by using the Amos program and “ex-
planatory factor analysis (EFA)” was made for the
construct validity of the scale. Pearson correlation
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analysis was used for item-total score analysis. Fur-
thermore, “Cronbach’s alpha coefficient” was calcu-
lated for internal consistency in determining the
scale’s reliability level.

I RESULTS

Fifty-two men and 98 women participated in the
study. Participants’ ages ranged from 65-79 years,
and the mean age was 70.68+5.39 years. The partic-
ipants’ most frequent medical diagnosis illnesses
were hypertension 50%, diabetes 24%, and cardio-
vascular disease 18% (data not shown). While age,
body weight and height and body mass index (BMI)
were higher in older male than older women
(p<0.05), the mean BMI value was lower in older
male than older women (p=0.022). Other socio-de-
mographics and characteristics of elderly people are
seen in Table 1.

KMO was used for factor analysis to analyze
the suitability of sample size. We calculated the
KMO value 0.778. If KMO is greater than 0.50, the
sample size is sufficient for the data.’® The results
of the Bartlett Sphericity test were assessed, and
the chi-square value obtained was appropriate
[%*(66)=424.745; p<0.05] (Table 2).

The 15-item of NUFFE-TR form was applied to
150 elderly adults. Principle of components analysis,
varimax rotation, and EFA were performed on the col-
lected data to determine the scale’s factorial structure
and study’s validity. In the EFA, three items were re-
moved from the scale (N6, N8, N14) due to their low

factor load, and the remaining 12 items were collected
in 2 sub-dimensions. These factors clarify 43.331%
of the overall variance. With multifactorial designs,
variance above 40% is sufficient. Factor loads should
be higher than 0.30, and the difference between the
two load values in the factors should be at least 0.10.%
The variance table explained regarding the factor anal-
ysis made on 12 items is shown in Table 2.

The scale’s reliability was verified with the Cron-
bach alpha coefficient, and the Cronbach alpha coeffi-
cient for a 12-item scale was assessed at 0.741. The
reliability coefficient varies between 0 and +1. If the re-
liability coefficient is close to 1, the reliability is high,
and the internal consistency between the items is
high. The reliability coefficients for the scale first and
second factors were respectively 0.657 and 0.678, in-
dicating the best reliability. The item-total correla-
tions were higher than 0.20 and ranged between
0.266 and 0.576. The item-total correlations and the
Cronbach’s alpha coefficients obtained depending on
sub-factors are given in Table 2.

When checking the correlation between the ele-
ments, the factor load of the elements is greater than
0.30, and all correlation relationships are significant
(Table 3).

Consistent with the CFA, it was determined that
the structural equation modeling results of the scale
were significant at the p=0.001 level and 12-item
scale were linked to the scale structure of the two sub-
dimensions. The model marks are shown in Table 4,
and the two-factor model compliance diagram is pre-

TABLE 1: Socio-demographic and characteristic variables in participants.

Variables Male (X£SD) Female (X£SD)

52 (34.7%) 98 (65.3%) p values
Age (years) 72.17+5.99 69.88+4.90 0.029*
Body weight (kg) 77.42+9.74 70.10+10.85 0.001*
Body height (cm) 171.34+6.92 159.06+6.41 0.001*
Body mass index (kg/m?) 26.36+2.90 27.72+4.01 0.022*
Marital status (n) (%) (n) (%)
With spouse 41 78.8 53 54.1 0.003*
Without spouse 1" 21.2 45 459
Education (n) (%) (n) (%)
212 years 27 51.9 39 39.8 0.154**
12 years < 25 48.1 59 60.2

*Mann-Whitney U (p<0.05); **Chi-square analyses (p<0.05); SD: Standard deviation.
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TABLE 2: Explanatory factor analysis results of Nutritional Form for the Elderly-TR (n=150).

Items*
12 Gastrointestinal problems
7 Possibility of obtaining food products
1" Fluid intake
15 Difficulty to eat owing to impaired health
9 Activity
4 Intake of cooked food
10 Tooth, mouth, and swallowing difficulties
2 Changes in dietary intake
1 Weight loss
Portion size
Appetite
13 Help with eating
Reliability
Variance explanation (%)

Factors
1 2 Item-total scale correlation
0.714 0.576
0.702 0.397
0.592 0.364
0.574 0.502
0.495 0.266
0.470 0.386
0.456 0.335
0.758 0.562
0.700 0.485
0.650 0.412
0.570 0.478
0.516 0.340
0.657 0.678 0.741
21.843 21.483 43.331

*|tem-6 Intake of fruits and vegetables, Item-8 Company at meals and Item-14 Number drugs used were delated; Kaiser-Meyer-Olkin=0.778; x2(66)=424.745; Bartlett Sphericity test

(p)=0.000.
TABLE 3: Results regarding the measurement model of the Nutritional Form for the Elderly-TR.

Factors Items Factor loads  Standard error t values p values

Factor 1 Gastrointestinal problems 0.708 - - -
Possibility of obtaining food products 0.387 0.097 4.105 p<0.05
Fluid intake 0.466 0.185 4.893 p<0.05
Difficulty to eat owing to impaired health 0.681 0.127 6.771 p<0.05
Activity 0.354 0.212 3.776 p<0.05
Intake of cooked food 0.535 0.073 5.544 p<0.05
Tooth, mouth, and swallowing problems 0.413 0.157 4.366 p<0.05

Factor 2 Changes in dietary intake 0.582 - - -
Weight loss 0.643 0.233 5.119 p<0.05
Portion size 0.426 0.157 4.448 p<0.05
Appetite 0.813 0.159 5.955 p<0.05
Help with eating 0.433 0.056 4510 p<0.05

sented in Figure 1. While developing the model, the
variables that reduced the fit were determined and a
new covariance was created for those with high co-
variance among the residual values. The table shows
that the accepted values for the adjustment index are
provided in the subsequent adjustment index calcu-
lation.

CRITERION VALIDITY

The consistency among the MNA scale scores and
total NUFFE-TR was checked with the Pearson cor-
relation coefficient in Table 5. There is a statistically
negative significant correlation between the validated
scale and MNA Screening Score (=-0.647, p<0.05),
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moreover MNA Assessment Score (r=-0.679,
p<0.05), and the total MNA Evaluation Score
(r=-0.778, p<0.05).

As the points obtained from NUFFE-TR de-
crease, the total scores obtained from the MNA
scale increase, or vice versa. Similarly, strong neg-
ative correlations were found among the total
scores obtained from MNA and sub-dimensions
from the NUFFE-TR.

I DISCUSSION

Malnutrition, which is often observed in the geri-
atric age group, creates an important problem for



Turkiye Klinikleri J Health Sci. 2022;7(4):1135-42

Hiilya KAMARLI ALTUN et al.
TABLE 4: The fit statistics of the NUFFE-TR according
to confirmatory factor analysis.
NUFFE-TR results Cut-off criteria

CMIN/DF 2.314 <5

GFI 0.881 20.80

AGFI 0.882 20.80

CFI 0.817 20.80

TLI 0.802 20.80
SRMR 0.080 <0.10

NUFFE: Nutritional Form for the Elderly; CMIN/DF: Chi-square fit statistics/degree of
freedom; GFI: Goodness-of-Fit Index; AGFI: Adjusted Goodness-of-fit Index; CFI: Com-
parative Fit Index; TLI: Trucker-Lewis Index; SRMR: Standardized root mean square
residual.
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FIGURE 1: Confirmatory factor analysis of the Nutritional Form for the
Elderly-TR and two-factor model compliance diagrams.

TABLE 5: The Pearson correlation of MNA and
NUFFE-TR scores.
NUFFE-TR
rvalue p value
MNA screening score -0.647 0.001*
MNA assessment score -0.679 0.001*
Total MNA evaluation score -0.778 0.001*

*p<0.05; MNA: Mini Nutritional Assessment; NUFFE: Nutritional Form for the Elderly.

the elderly to maintain their lives and lead a qual-
ity life, especially by affecting the functional ca-
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pacity of the elderly. Malnutrition, together with in-
adequate and unbalanced nutrition and absorption
problems in the elderly, is a determinant of mor-
bidity and mortality.** Ideal malnutrition screening
method should be inexpensive, fast, valid, reliable,
consistent, applicable, sensitive enough to detect all
patients at risk of malnutrition, and numerically
scoreable.’!

There is a need for a screening test that both el-
derly individuals and health professionals can apply
to decide potential and current nutritional status and
problems in elderly individuals living in the commu-
nity, prevent individuals’ nutritional status, and the
negative consequences that may arise with it. The
NUFFE, a nutritional screening tool, is a simple and
helpful form for evaluating the risk of malnutrition
in the elderly.'®!” The NUFFE was developed espe-
cially for elderly individuals as a malnutrition screen-
ing tool that did not contain any anthropometric
measurements and biochemical parameters. It is a rel-
atively shorter form than other screening tests and is
advantageous in terms of being used by individuals
and health professionals.?**® There are Hungarian,
Norwegian, Chinese, and Persian versions of the
form in literature.>*?>323% As the score obtained from
the NUFFE increases, individuals’ malnutrition and
nutritional deficiency increase. While the highest
score obtained from the original 15-item scale was
thirty, the highest score in the Turkish version was
twenty-four because the scale items were reduced
to 12-item." In comparison, Cronbach alpha values
range between 0.62-0.77 among elderly adults in
clinical care, and for community-dwelling elderly
adults, the range from 0.65 and 0.71.!7-19-2432.33 We
found that the 12-item NUFFE-TR Cronbach-a co-
efficient of 0.741. This Cronbach-a value is appro-
priate for indicating homogeneity consistent with

the literature.'”>*

Because upper-middle arm and calf circumfer-
ences measurements were not included like MNA,
using the NUFFE was simple.** Taking and evaluat-
ing anthropometric measurements, such as BMI, of
elderly adults in the community may not be appro-
priate for individuals with malnutrition and other
health problems. Only BMI assessment cannot eval-
uate muscle loss and distinguish overweight patients
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who involuntarily weight loss and are not sensitive
enough to recognize modest weight losses.** NUFFE
might be favorable enough for short-term nutritional
assessment because of its easy applicability among
older people.

Under the 60" Tazelenme University, established
for the first time on the Akdeniz University Campus
in Tiirkiye, for lifelong learning, elderly adults are
provided educational opportunities and support in
leading a healthier and more physically and mentally
active life. The sample of Tazelenme University, the
high level of education, the higher financial situation
than the average of the general elderly population,
and the better nutritional status of these individuals
that received education within the scope of the Taze-
lenme University on nutrition and health may consti-
tute a limitation for evaluating the nutritional status of
the general population.

I CONCLUSION

The NUFFE-TR has appropriate properties in terms
of homogeneity and construction validity. NUFFE-
TR is an inexpensive, rapid, valid, reliable, consis-
tent, easily applicable, and sensitive scale that can
evaluate the treatment of elderly adults in the com-
munity in primary care services for health profes-

sionals and individuals. However, it is recommended
to assess the validity and reliability of NUFFE-TR in
different populations.
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