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A b s t r a c t

Introduction: There is no gold-standard method for hospital nutrition 
screening. The new screening tool termed Control of Food Intake, Protein, 
and Anthropometry (CIPA) gives positive results when at least one of the 
following parameters is met: control of food intake for 72 h < 50%, serum 
albumin < 3 g/dl, body mass index < 18.5 kg/m2 or mid-upper arm circum-
ference ≤ 22.5 cm. This method was validated in comparison with Sub-
jective Global Assessment (SGA) in hospitalized patients with non-surgical 
pathologies.
Material and methods: A prospective, longitudinal study was performed on 
221 consecutively enrolled patients. Prevalence or risk of malnutrition was 
estimated with CIPA vs. SGA screening at hospital admission and the concor-
dance (k index – K) between the two methods and their sensitivity (S) and 
specificity (SP) were studied. Mean length of stay (LOS), mortality, and rate 
of early readmission were analyzed.
Results: The prevalence or risk of malnutrition identified by CIPA and SGA 
was 35.7% and 23.1%, respectively. K was 0.401 (p < 0.001); S and SP 
of CIPA vs. SGA were 72.5% and 75.3%, respectively. In contrast to SGA,  
CIPA-positive patients had an increased mean LOS compared to the negative 
ones (19.53 vs. 12.63 days, p < 0.001). Both methods detected a major risk 
of mortality in positive patients, but no difference in early readmission.
Conclusions: The CIPA and the SGA screening tools detect patients with 
a higher risk of mortality, but only CIPA identifies patients with an increased 
mean LOS. CIPA screening proved valid for use in non-surgical inpatients.

Key words: malnutrition, screening, health care quality, inpatient, nutrition 
assessment.

Introduction

Hospital malnutrition (HM), usually disease-associated, frequently 
occurs not only in developing but also developed countries. Depend-
ing on the population studied and the employed detection method, 
its prevalence ranges from 25% to 50%, as confirmed in a number of 
multicenter studies, such as ELAN (in Latin America, with over 9000 pa-
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tients enrolled), EuroOOPS (European, over 5000 
patients), and PREDYCES (Spanish, over 1700 pa-
tients) [1–4].

The association between malnutrition and the 
occurrence of comorbidities in the form of in-
creased risk of infections, fistulas, delayed heal-
ing and recovery of the patient is well known 
and leads to poor functional capacity, increased 
length of stay (LOS), higher health care costs, and 
increased mortality [3, 5, 6]. These data contrast 
with the scarce attention paid to HM and shortage 
of hospitals in Europe that incorporate nutritional 
screening programs [4]. In addition, it has been re-
cently observed that malnourished patients who 
are treated with nutritional support improve in the 
above-mentioned clinical as well as economic pa-
rameters [7, 8].

There is no internationally established gold 
standard hospital nutrition screening, so that the 
most adequate would be the most feasible with-
in the characteristics of each hospital. This type 
of screening should predict patient outcome, be 
inexpensive without being time-consuming, and 
most caregivers should be able to perform it [9].

The Control of Food Intake, Protein, and An-
thropometry (CIPA) nutrition screening tool was 
designed at the Hospital Universitario Nuestra 
Señora de Candelaria (HUNSC, Tenerife, Spain), 
taking into account routinely assessed parame-
ters, i.e. 72-h food intake control, serum albumin, 
and body mass index (BMI) or mid-upper arm cir-
cumference (MUAC) in patients who cannot be 
weighed or their height measured [10–12]. Since 
then, this screening method has been employed 
at hospital admission and thereafter, when neg-
ative, every 10 days to detect patients malnour-
ished during hospitalization. It was set up in al-
most all the hospital wards in 2015, regardless of 
the challenge of installing a  nutrition screening 
method in a hospital setting [13].

In light of the lack of a reference hospital nutri-
tion screening method, Subjective Global Assess-
ment (SGA) is recommended for comparison and 
evaluation of the efficacy of any nutrition screening 
method and was therefore applied as such [14, 15].

Material and methods

Subjects

A prospective study was performed on 221 pa-
tients of both sexes, hospitalized in the different 
wards of the HUNSC hospital in the period from 
January to June 2014. The study was approved by 
the ethics committee of the hospital. All patients 
provided written informed consent for their par-
ticipation.

Exclusion criteria were the admission of pa-
tients to surgical wards, an admission for fore-
seeably less than three days, nutritional support 

prior to the third day of hospitalization – as pro-
longed screening does not make sense in patients 
receiving specific nutritional support – and a lack 
of informed consent. Subjects were recruited from 
the patients consecutively admitted to the wards 
where the CIPA screening was implemented (Pul-
monology, Internal Medicine, Gastroenterology, 
Nephrology, and Oncology).

Measures

The following baseline data were collected: 
age, sex, admitting ward, weight (kg), height (m), 
and BMI (kg/m2) or MUAC (cm). The same doctor 
performed both CIPA and SGA screenings in all pa-
tients at 72 h.

The CIPA outcomes were considered positive if 
one of the following conditions occurred: (1) 72-h 
food intake control with intakes below 50%, (2) se-
rum albumin < 3 g/dl, (3) BMI < 18.5 kg/m2 or MUAC 
≤ 22.5 cm (in subjects where body weight or height 
could not be determined). In the event of a positive 
CIPA outcome, the patient received nutritional sup-
port if the responsible doctor considered the mea-
sure appropriate. Although CIPA was performed 
repeatedly every for 10 days when outcomes were 
negative, the present work only reflects the screen-
ing data from the moment of admission. 

Hence, patients were considered malnourished 
or at risk when at least one of the CIPA screening 
parameters was positive or SGA screening result-
ed in categories B or C.

In order to clinically validate the CIPA screening 
tool, the following clinical parameters were ana-
lyzed in terms of positivity for either of the two 
screening systems: LOS (days), early readmission 
(< 1 month; %), and mortality in hospital as well 
as including the first month after discharge (%).

Statistical analysis

Data are expressed as percentage, mean ± 
standard deviation (SD), or median with inter-
quartile range (IQR) depending on the distribution 
of variables. Differences between categorical vari-
ables were compared using Pearson’s c2 test or 
Fisher’s exact test. For continuous variables, data 
were analyzed using Student’s t-test.

In order to validate the applicability of CIPA 
scoring to detect HM, 95% confidence intervals 
were calculated to estimate sensitivity and spec-
ificity. Inter-rater agreement was assessed using 
the k coefficient. Data were analyzed using SPSS 
for Windows, version 21.0. A  two-tailed p-value  
< 0.05 was considered statistically significant.

Results

The baseline features of the 221 consecutively 
enrolled study patients are listed in Table I.
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The prevalence or risk of suffering malnutrition 
was 35.7% (95% CI: 29.2–42.3), determined by 
CIPA, and 23.1% (95% CI: 6.0–15.0), determined 
by SGA screening. Patients with positive CIPA had 
an increased LOS compared to CIPA negative ones 
(19.53 days, 95% CI: 14.0–25.0, vs. 12.63 days, 
95% CI: 11.0–14.2, p < 0.001), which contrasted 
with SGA screening (17.39 days, 95% CI: 13.1–
21.7, vs. 14.4 days, 95% CI: 12.4–16.4, p = 0.162) 
(Figure 1). Positive screening by either method de-
tected patients at increased risk of death in the 
course of hospitalization (CIPA: 7.6% vs. 1.4%, p = 
0.026; SGA: 9.8% vs. 1.8%, p = 0.017) (Figure 2) as 
well as including the first month after discharge 
(positive CIPA: 12.7% vs. 3.5%, p = 0.012; positive 
SGA: 15.7% vs. 4.1%, p = 0.002) (Figure 3). Rates 
of early readmission did not differ significantly 
between positive screening outcomes with either 
method. 

The degree of concordance between CIPA and 
SGA screening (k index – K) was 0.401 (95% CI: 
0.27–5.03, p = 0.001). Taking SGA as a reference, 
the sensitivity and specificity of CIPA screening 
were 72.5% and 75.3%, respectively.

Discussion

Despite the deleterious effect of malnutrition in 
hospitalized patients, only a few hospitals perform 
nutrition screening at admission. In addition to 
the scarce sensitivity to this phenomenon among 
managers, politicians, and health care profession-
als in general, the lack of a  reference screening 

method contributes to a  failure of universal im-
plementation.

Nutrition screening tools which better pre-
dict the clinical course of the patient, such as 
NRS2002 [16] or SGA [17], are difficult to per-
form in hospitals with many beds, as they are 
complex and time-consuming to execute, while 
simpler ones, such as SNAQ [18] or MST [19], 
do not predict the patient’s course equally well. 
Alternatively, the Mini-Nutritional Assessment 
(MNA), in its short version, complies with all the 
requisites but is intended for elderly patients 
and cannot be fully introduced in a non-geriatric 
hospital [20].

Therefore, our working group has designed the 
CIPA screening tool, which comprises central as-

Table I. Baseline characteristics of the sample

Parameter Mean SD

Age [years] 64 13.9

Weight [kg] 75.6 17.28

BMI [kg/m²] 28.21 6.4

Parameter n %

Total 221 100

Gender:

Male 128 57.9

Female 93 42.1

Services:

Pneumology 95 43

Internal Medicine 46 20.8

Digestive 53 24

Nephrology 17 7.7

Oncology 10 4.5

SD – standard deviation, BMI – body mass index.

Figure 1. Length of hospital stay assessed by CIPA 
vs. SGA screening tool
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Figure 2. In-hospital mortality assessed by CIPA vs. 
SGA
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Figure 3. In-hospital mortality including the first 
month after discharge assessed by CIPA vs. SGA 
screening tool
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pects of nutrition assessment – such as the anal-
ysis of food intake, protein and anthropometric 
parameters – and exploits activities routinely per-
formed in our hospital. In addition, this method 
encompasses essential features, such as simplicity, 
no need for skilled health care personnel, and low 
costs, which only the little time spent by the health 
staff and for serum albumin sampling account for.

A positive aspect of the CIPA screening meth-
od is its objectivity, as the only parameters with 
a certain degree of subjectivity comprise the anal-
ysis of intake controls by the nursing staff and 
the identification of patients who, on average, 
consume less than half of the meal served at the 
hospital. However, the concordance between the 
interpretations of the nursing personnel and a nu-
tritionist (the reference personnel in this study) 
was very good (K = 0.8, p < 0.001) [12].

The good reproducibility is important as it im-
plies that any health care personnel can carry out 
the screening procedure. By contrast, SGA requires 
qualified personnel to perform the physical exam-
ination. As this entails a  subjective component, 
the results may vary with the interpretation and 
capacity of the observer. 

Another helpful feature of the CIPA screening 
tool is that it does not require patients’ coopera-
tion. Hence, they need not answer any question 
– otherwise problematic in patients with cognitive 
impairment or memory disorders – nor do they 
have to get up for anthropometric measurement, 
when not feasible, as the MUAC measurement 
would apply in such a case. The latter constitutes 
an advantage over other types of screening. It 
should be kept in mind that patient malnutrition 
is usually associated with a reduced functional ca-
pacity, and that the phenomenon emerges more 
frequently in elderly patients and patients with 
cognitive impairment, where the need to collab-
orate in nutrition screening would be a handicap.

This work shows that the patients who test-
ed positive on CIPA screening had a significantly 
longer hospital stay, i.e. for one additional week. 
The mean LOS is the ideal parameter to evalu-
ate associated complications and consequently 
the increase in health costs [5, 21]. In our patient 
sample, CIPA screening was more effective than 
SGA in this regard; the latter did not detect any 
difference.

Another variable that can gage the clinical 
course of a  patient is the rate of early readmis-
sion, but neither method was capable of identi-
fying patients at increased risk. However, both 
methods detected patients with a higher mortal-
ity rate, both in hospital and during the month 
after discharge. Although SGA detected higher 
mortality in terms of numbers, the mortality risk 
was similar with both screening methods, so that 
patients who tested positive on either screen-

ing had a more than five times increased risk of 
in-hospital mortality than patients with a  nega-
tive outcome and an almost four times higher risk 
including the first month after discharge.

A nutrition screening tool should not only de-
tect malnourished patients – whose defining pa-
rameters are not even entirely clear at present [22] 
– but must identify patients with a higher rate of 
complications than the rest [9]. The CIPA screening 
tool met this criterion in the studied sample, so 
that patients with a worse prognosis were detect-
ed by assessing the included nutrition parameters.

There was a  significantly higher prevalence 
or risk of suffering malnutrition on CIPA than on 
SGA screening. This could imply either that CIPA 
provides numerous false positives or that certain 
patients are underdiagnosed through SGA. In the 
present study, SGA provided low sensitivity com-
pared with the CIPA screening tool as to the clin-
ical prognoses in our patient sample. Therefore, 
the fact that the degree of concordance between 
the two methods was not good does not detract 
from the value of the CIPA screening tool. Con-
sistent with these data, the authors of a recently 
published meta-analysis concluded that SGA does 
not seem to work better than many other screen-
ing methods [23].

Also, considering SGA as the reference method, 
the sensitivity and specificity of CIPA screening 
surpass what an efficient screening tool is meant 
to accomplish (> 70%) [24].

As for the limitations of this study, it should be 
mentioned that patients were enrolled consecu-
tively, when admitted to the hospital, and were 
subsequently subjected to nutrition screening. 
Therefore, the patient sample was not homoge-
neous in terms of hospital wards.

In conclusion, the CIPA screening method was 
validated in in-hospital patients admitted for non- 
surgical pathologies and was found to meet the 
requirements of an appropriate nutrition screening 
tool, i.e. simplicity, practicability, low costs, and the 
capability to predict the clinical course of patients, 
including mortality.
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