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AIMS AND SCOPE

Clinical Science of Nutrition (Clin Sci Nutr) is a scientific, open Access periodical published in accordance with independent, unbiased, and double-blinded peer-review principles.
The journal is the official publication of the Society of Clinical Enteral Parenteral Nutrition — Turkey, and it is published tri-annually in April, August, and December. The publication
language of the journal is English.

The journal aims to contribute to the literature by publishing high impact content and become one of the leading publications of the field while functioning as an open discussion
forum on significant issues of current interest. Clinical Science of Nutrition also aims to have significant input in emphasizing the increasing importance of clinical nutrition in Turkey
and the region, identifying the effects of differences between societies on study results in a clearer way and converting clinical applications into scientific publications as well as
forming a bridge between West and East.

The scope of Clinical Science of Nutrition includes original research articles, review articles, case reports, conference reports, and letters to the editor as well as editorials, abstracts
from international and national congresses, panel meetings, conferences and symposia. As an online-only publication, in addition to traditional manuscript submissions, Clinical
Science of Nutrition is also able to process video, audio and interactive software submissions. Authors are encouraged to submit their content in the most appropriate medium to
best convey their findings to the audience of Clinical Science of Nutrition.

The journal covers all aspects of nutrition and dietetics including prevalence of malnutrition and its effects on clinical results; nutritional support and delivery methods and their
advantages and disadvantages; nutritional support products and their side effects; immune system and nutritional support; ERAS protocol and nutritional support; home parenteral
and enteral nutrition; nutrition support teams and their necessity, challenges and potential solutions of nutritional support.
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Clinical Science of Nutrition currently indexed in EBSCO, Gale, and China National Knowledge Infrastructure (CNKI).
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Processing and publication are free of charge with the journal. No fees are requested from the authors at any point throughout the evaluation and publication process. All manu-
scripts must be submitted via the online submission system, which is available at clinscinutr.org. The journal guidelines, technical information, and the required forms are available
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Level of Knowledge and Teaching of Infant and Young Child
Feeding Practices among Health Workers in Delta State,
South-South Nigeria

Chukwuemeka Chrysanthus Odo'®, Akintayo Daniel Omojola?(®, Benson Laboard Etchie®

'Department of Internal Medicine, Dietetics Unit, Federal Medical Centre Asaba, Asaba, Delta State
?Department of Radiology, Medical Physics Unit, Federal Medical Centre Asaba, Asaba, Delta State
*Department of Primary Health Care, Delta State Primary Health Care Development Agency, Asaba, Delta State

Cite this article as: Odo CC, Omojola AD, Etchie BL. Level of knowledge and teaching of infant and young child feeding practices among health
workers in Delta State, South-South Nigeria. Clin Sci Nutr. 2022;4(2):33-39.

ABSTRACT

Objective: The aim of this study was to find out how well Delta State health workers are acquainted with infant and young child
feeding practices.

Methods: This study involved randomly selecting 235 primary health care centers from 445 functioning primary health care
centers in Delta State and enlisting the most skilled health workers (198 nurses and 37 community health extension workers,
1 from each facility) to carry out the study. The survey instrument consisted of a structured and validated questionnaire. Data
were obtained on information about early initiation, exclusive breastfeeding, complementary feeding, and many more. Statistical
analysis was performed using International Business Machines Corporation Statistics for Social Sciences version 22.0. (IBM SPSS
Corp.; Armonk, NY, USA), which utilized descriptive statistics and 1-sample tests.

Results: There was variation in the respondent’s knowledge of breastfeeding immediately after delivery. Poor attachment knowl-
edge was observed among the health workers, accounting for 39.1% in total. Also, 48.1% of the health workers had no idea when
a retroviral disease-positive mother needs to stop breastfeeding.

Conclusion: The study showed that the respondent’s knowledge level and teaching of infant and young child feeding practices
were average. The nutritional status of infants and young children can be enhanced through training and supportive supervision
of their knowledge and counseling skills pertaining to infant and young child feeding practices.

Keywords: Colostrum, community health extension workers (CHEWS), infant and young child feeding (IYCF), nutrition, primary
health care centers (PHCs)

INTRODUCTION

Adequate nutrition is critical to child health and devel-
opment. Infant and young child feeding (IYCF) prac-
tices ensure adequate nutrition for a child within the first
2 years of life (0-24 months).’® These include early initia-
tion of breastfeeding (within the first 30 minutes of child’s
birth), exclusive breastfeeding and continued breastfeed-
ing till 2 years and beyond, and adequate complemen-
tary feeding. The World Health Organization (WHO) and
United Nations International Children’s Emergency Fund
developed the global strategy for [YCF in 2002 to revitalize
world attention to the impact that feeding practices have
on the nutritional status, growth, development, health,
and survival of infants and young children.** In addition
to providing food and fluid security for the first 6 months,

Corresponding author: Akintayo Daniel Omojola, e-mail: akintayoomojola@gmail.com

Content of this journal is licensed under a Creative Commons
ETE Attribution-NonCommercial 4.0 International License.

breastfeeding provides active immunity, protection and
remains a significant source of energy, nutrients, and pro-
tection for as long as 2 years. Mothers and their infants
are uniquely able to benefit from breastfeeding as it pro-
vides hygienic and nutritious food for the healthy growth
and development of babies.®” Breast milk also has anti-
infective properties that help keep the infant healthy, and
exclusive breastfeeding and child spacing have a relation-
ship to one another.®"

Twenty-two percent of the under-5 children were esti-
mated to be underweight in West and Central Africa in
2012, which is higher than the global estimate of 15%."?
In Nigeria, the rate of stunting is 32.0%, which is within
the WHO's “serious levels.” Despite this, the situation in
the North West (52.1%) and North East (44.3%) states is
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critical. A 2011 report has shown that 41% of these chil-
dren are mostly from rural areas. Other factors have also
been pinpointed.’

On average, rural children are twice as likely to be under-
weight as their urban counterparts (43% vs. 26%)."* Health
workers have been identified as vital links between the
rural and urban communities through enhanced knowl-
edge, counseling skill and supportive care to [YCE.'*"?

This study is aimed at assessing the knowledge among
health workers in IYCF. Also, the study will compare
findings with related/relevant articles on the subject
matter.

METHODS

Study Area and Design

The prospective research was a descriptive cross-sec-
tional study carried out in Delta state of South-South
Nigeria involving the use of a well-structured question-
naire (containing open and close-ended questions). The
sample population was 235 primary health care centers
(PHCs), which were randomly selected from 445 function-
ing PHCs in Delta State. The most experienced health
workers (198 nurses and 37 community health extension
workers (CHEWSs), 11 from each center) were recruited for
the study. Validation of the content of the questionnaire
was done by some staff of the Delta State Primary Health
Care Development Center, Asaba. The participants were
pre-informed, and they gave their consent before they
participated in the study.

Data obtained were on the following subject matters:
knowledge and teaching of early initiation, exclusive
breastfeeding, appropriate breastfeeding, complemen-
tary feeding, colostrum and its importance, mixed feed-
ing, signs of good attachment, expressed breastfeed

Main Points

e The knowledge of health care workers on infant and
young child feeding practices was assessed using a struc-
tured questionnaire in health care centres across Delta
State, Nigeria.

¢ Knowledge about attachment and when RVD mothers
should stop breastfeeding was below average.

® The study showed that the training and experience of the
health care workers across the facilities greatly varied,
giving rise to a range of responses.

e The questionnaire assessment showed that the overall
knowledge of the health care workers was average, indi-
cating that there is need for further training and devel-
opment across health facility in Delta State, South-South
Nigeria.

34

and storage time, breastfeeding in the context of human
immunodeficiency virus (HIV)/acquired immunodeficiency
syndrome, weight monitoring, etc.

Statistical Analysis

Statistical Package for the Social Sciences version 22.0.
(IBM SPSS Corp.; Armonk, NY, USA) was used. Descriptive
statistics (mean, frequency, and percentage) and a 1-sam-
ple test were used to determine the level of significance
from the respondence. A statistically significant result
connotes that the P-value is < .05 and vice versa.

RESULTS

A study was conducted on a sample of 235 health workers
(198 nurses and 37 CHEWSs) from Delta State to determine
the level of knowledge of IYCF practices among them. The
majority of health workers were women (97%), while 3%
were men. The average age and experience of the health
personnel were 42.7 years and 12 years, respectively.

The subjects’ responses to the time they informed mothers
to initiate breastfeeding after birth was within 20 minutes
of birth (40%), while only 0.4% responded that it should be
immediately after birth. There was no statistically significant
difference in time to initiate breastfeeding after birth from
the respondents (P =.051) (Table 1). The majority of the sub-
jects (36.6%) said that early initiation of breastfeeding helps
to stop postpartum bleeding. while 25.5% said that it helps
to expel the placenta after delivery and 15.3% had no idea
of the importance. There was a difference in the knowledge
about early breastfeeding from the respondence (P =.028)
(Table 1). A total of 49.8% said that colostrum helps in child
protection, while 8.5% said that it helps in the release of
meconium and 31.5% had no idea or gave wrong answers.
No difference in the knowledge about colostrum from the
respondents was observed (P =.090) (Table 1). The major-
ity of the respondents (70.6%) said that a baby from 0 to 6
months of age needs nothing apart from breast milk, while
15.3% said infant formula and 6.4% said pap. There was no
difference in the knowledge of what the baby should eat
between 0 and 6 months from the health workers (P =.195)
(Table 1). A total of 35.7% said that exclusive breastfeed-
ing (EBF) helps in child protection, 16.2% said bonding,
3.0% said improvement in intelligent quotient (IQ), 20.4%
had no idea, and 1.3% said that it helps in family plan-
ning. Difference was observed in respondence perceptions
(P=.025) (Table 1).

The majority of subjects (52.8%) had no idea of any sign
of good attachment, 6.8% correctly identified 1 sign, and
1.3% correctly identified 2 signs. There was no difference
in knowledge about good attachment among the health
workers (P =.139) (Table 2).
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Table 1. Responses from the Health Workers on When to Initiate Breastfeeding, Its Importance, the Role of Colostrum,

Knowledge of Other Supplements, and Exclusive Breastfeeding

1. At what time do you tell the mothers to initiate breastfeeding after birth? (n=235)

Response Frequency Percentage P
No idea 12 5.1 .051
Immediately 1 0.4

When the mother has strength 37 15.7

Within 20 minutes 94 40

Within 30 minutes 75 31.9

Within 1 hour 16 6.8

2. Mention the importance of early initiation of breastfeeding (n =235)

No idea 36 15.3 .028
Stop postpartum bleeding 86 36.6

Placenta expulsion 60 25.5

All of the above 51 21.7

No importance 2 0.9

3. Mention the role of the colostrum (n=235)

No idea/wrong answer 74 31.5 .09
Meconium release 20 8.5

Protection 117 49.8

Vitamin A rich/nutrition 18 7.7

Improved 1Q 6 2.5

4. Apart from breast milk, what other foods does a baby need within 0 to 6 months age? (n=235)

No idea 14 6 195
Water 4 1.7

Nothing 166 70.6

Corn 15 6.4

Infant formula 36 15.3

5. Mention 1 importance of exclusive breastfeeding (n=235)

No idea/wrong answer 48 20.4 .025
Complete food 44 18.7

Protection 84 35.7

Bonding 38 16.2

Improved IQ 7 3

Economic importance 7 3

Involution of uterus 4 1.7

Family planning 3 1.3

IQ, intelligent quotient.
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Table 2. Responses from the Health Workers on Good Attachment, When to Stop Breastfeeding, RVD Mothers as Regard

Breastfeeding, and Knowledge on Complementary Feeding

6. Mention 2 signs of good attachment (n=235)

Response Frequency Percentage (%) P
No idea 124 52.8 139
1 correct 16 6.8

2 correct 3 1.3

Wrong 92 39.1

7. At what age do you teach a mother to stop breastfeeding her baby? (n=235)

No idea 48 20.4 .093
6 months 11 4.7

9 months 3 1.3

12 months 26 11.1

1 year 2 months 3 1.3

1 year 6 months 15 6.4

2 years 128 54.4

As long as she wish 1 0.4

8. EBF plus ARV drugs (for babies and RVD-positive mothers) is allowed (n=235)

Yes 113 48.1 .081
No 33 14.1

No idea 89 37.8

9. At what age of the baby is an RVD-positive mother to stop breastfeeding her baby? (n=235)

No idea 113 48.1 .073
At birth/no breastfeeding 13 5.5

6 weeks 2 0.9

2 months 5 2.1

3 months 7 3

4 months 5 2.1

6 months 45 19.1

9 months 3 1.3

12 months 20 8.5

1 year 6 months 5 2.1

2 years 3 1.3

10. At what age should mothers start complementary feeding for their babies? (n=235)

No idea 72 30.6 179
At birth 3 1.3

From 4 month 8 34

From 6 months 150 63.8

Any time the mother thinks that breast milk is not enough 2 0.9

ARV, antiretroviral; EBF, exclusive breastfeeding; RVD, retroviral disease.
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More than half of the respondents (54.4%) chose to teach
mothers to stop breast feeding their babies after 2 years,
while 11.1% said 12 months and 20.4% of the subjects did
not give any specific response. No difference was observed
about when to stop breastfeeding among the respon-
dents (P =.093) (Table 2). Similarly, 48.1% responded that
EBF plus antiretroviral (ARV) drugs (for babies and retrovi-
ral disease (RVD) mothers) are allowed, while 37.4% had
no idea and 14.1% said that it is not allowed. No differ-
ence was observed about knowledge on ARV drugs and
breastfeeding (P=.081) (Table 2). The majority of the
respondents (48.1%) had no idea on the time that the
RVD-positive mother should stop breastfeeding her baby,
19.1% said by 6 months, 5.5% said breastfeeding is not
allowed from day 1, etc. No difference was observed as
regards the knowledge of RVD-positive mothers on when
they should stop breastfeeding (P=.073) (Table 2). In
conclusion, the majority of the subjects said that comple-
mentary feeding starts from 6 months of the baby's age,
30.6% did not have the idea, and 3.4% said that it starts
from 4 months. No difference was observed as regards
the knowledge of when mothers should start complemen-
tary feeding (P =.179) (Table 2).

Almost all the respondents (98.7%) gave nutrition edu-
cation to pregnant mothers/caregivers during antenatal/
infant and young child welfare, and they all agreed that
pregnant mothers must check their HIV status at their
first visit. A total of 81.3% taught mothers how to express

and store breast milk, while 18.7% could not teach them
how to express and store breast milk. Most of the respon-
dents (80%) indicated that they taught mothers to request
their baby’s weight each time they come to the infant and
young child welfare clinic (Table 3).

DISCUSSION

A study to determine the level of knowledge and teach-
ing of IYCF practices among health workers in Delta State
has been carried out. There was mostly no statistically
significant difference in response from the health workers
(P > .05) from the questionnaire, and on general assess-
ment, health workers’ knowledge was average. A total of
84.3% were registered nurses and 15.7% of them were
CHEWSs; however, a study by Nsiah-Asamoah® in Ghana
showed that community extension workers were more
(30.2%) compared to registered nurses, which was 11.4%.
A similar study by Utoo et al?' identified the majority of her
participants as CHEWSs, accounting for 69.4%. The above
comparison indicated that more CHEWSs were trained and
were in the field to teach mothers on IYCF. The above
findings show that access to health care in many African
countries is often limited and that most primary health
facilities use CHEWSs, who are most readily available.?2?

The study showed that 98.7% of the health workers taught
nutrition education to pregnant mothers and to check
their HIV status on their first visit. A study by Mahyavanshi

Table 3. Responses from the Health Workers on Nutrition Education, HIV Status, Expression of Breast Milk, and Request

for Baby Weight

11. Do you give nutrition education to pregnant mothers/caregivers during antenatal/infant and young child welfare? (n=235)

Response Frequency
Yes 232
No 3

12. Is it necessary for pregnant mothers to check for HIV status at their first visit?

Yes 232
No 3

13. Do you teach the working mothers how to express and store breast milk? (n=235)

Yes 191

No 44

clinic? (n=235)

14. Do you tell the mothers to request for their babies’ weight each time they come to the infant and young child welfare

Yes

188

No

47

HIV, human immunodeficiency virus.
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et al* indicated a poor understanding of nutritional edu-
cation (70.77%).

This showed that 40% of registered nurses and CHEWs
were comfortable with the mothers initiating breast-
feeding 20 minutes after delivery, while 0.4% of them
responded that it should be done immediately. Only 5.1%
of them had no idea. A total of 95% of the nurses and
CHEWSs taught mothers to initiate breastfeeding but at
different timing. A study by Abebe et al?’ in Ethiopia, who
assessed the knowledge of CHEWSs, showed that 96% of
them taught mothers about breastfeeding initiation, while
Chaturvedi et al® in a study in India indicated 95%. A
similar review by Kohli and Chadha?’ showed that 80% of
health workers from 10 studies knew about early initiation
of breastfeeding.

Most of the health workers agreed that complemen-
tary feeding should be initiated after 6 months (63.8%);
this was also similar to what was obtained in a study by
Nsiah-Asamoah® where health workers also indicated
>6 months (86.5%).

Knowledge assessment of health workers on when moth-
ers should stop breastfeeding (>2 years) in a study by
Nsiah-Asamoah?® was 59.4%, and in a similar study by
Abebe et al? it was was 50%, and this was similar to the
knowledge by nurses and CHEWs in this study, which was
54.4%. Knowledge on when breastfeeding should stop
was similar from both studies.

The importance of early initiation of breastfeeding by
the health workers on the issue of stopping postpartum
bleeding and placenta expulsion was 62.1%. The knowl-
edge was seen to be above average; however, 15.3% of
them had no idea. About 88.1% of the health workers
(nurses and CHEWSs) knew the name of the first breast milk
which comes after birth, indicating that their knowledge
in this aspect was good but 31.5% picked wrong answers
or had no idea when they were asked of the role of colos-
trum. A study by Chaturvedi et al?® in India indicated that
100% of the health workers had good knowledge about
colostrum.

The knowledge about good attachment was poor in this
study. About 52.8% had no idea about it, and 39.1%
chose the wrong answer in the questionnaire. This was
different in a study by Chaturvedi et al?® where knowledge
about attachment from health workers was 91%. About
81% of the health workers taught lactating mothers how
to express and store breast milk.

38

This study showed that 20.1% of the respondent had no
idea of how long breastfeeding should last but 54.4% of
the participating health workers believed that breastfeed-
ing should last up to 2 years (24 months), this was in line
with a study by Utoo et al.?' This study also identified a
need to train health personnel to further enhance the
knowledge of their patients.

The study identified some challenges, which included
an incomplete questionnaire and some health workers
declining to participate.

The health workers’ knowledge was average in this study.
Adequate training and supportive supervision will further
enhance their skill in IYCF practice.

Recommendation

Comparison of this research work with local studies was
limited. Further study is needed to be carried out in other
states (and even tailored to privately owned hospitals
where pregnant mothers go for antenatal) to ascertain the
level and credibility of IYCF practices being disseminated
by health workers (nurses and CHEWs) to pregnant/lac-
tating mothers. This will help policymakers in designing
strategies to ensure adequate nutrition for infants and
young children.
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ABSTRACT

Objective: Prealbumin renamed transthyretin is a protein that is made in the liver and released in the blood and has been used
as a beneficial nutritional indicator for long years. It aimed to investigate whether serum prealbumin level is a marker of mortality
in patients hospitalized in the intensive care unit.

Methods: This retrospective and single-center study was carried out at level 3 intensive care unit. Data were collected from
hospital electronic records and patient file archives. Patient age, gender, acute physiologic and chronic health evaluation score,
nutritional risk screening 2002, nutric score, neutrophil-lymphocyte ratio, need for mechanical ventilation and duration, intensive
care unit length of stay, comorbid conditions, the situation of nutrition support, causes of enteral feeding intolerance, the situa-
tion of protein and energy intake (7 days), laboratory parameters (included prealbumin (0 and 7 days)) at the time of admission to
intensive care unit, and mortality status were recorded. Patients were divided into 2 groups as survivors and non-survivors, and
the differences between the 2 groups were analyzed for all parameters.

Results: Sixty-three (60%) were female of 105 patients who participated in this study. The mean age was 59 + 23 years. The mor-
tality rate was 48.6%. The length of stay in the intensive care unit was 30 + 34 days. The median level of serum albumin (g/dL) on
day 1 was 2.7 (2.3-3.2) and on day 7, it was 2.5 (2.1-2.8). The mean level of serum prealbumin (mg/dL) on day 1 was 13.8 + 6.6 and
on day 7, it was 12.5 + 6.5. Prealbumin (on days 0 and 7) values were not different between survivors and non-survivors (for all
P < .05). In the binary logistic regression analysis, age and albumin value (on day 7) were found to be independent risk factors for
mortality (odds ratio: 1.038 (1.002-1.075), P=.036, odds ratio: 1.148 (1.021-1.290), P=.021), respectively.

Conclusions: Prealbumin levels did not differ for critically ill patients with and without mortality.

Keywords: Albumin, intensive care unit, prealbumin, prognosis

INTRODUCTION

Malnutrition is characteristic of intensive care unit (ICU)
patients.” This condition leads to an increase in complica-
tions, cost, and length of hospitalization and is considered
an independent risk factor for mortality.? Nutritional sup-
port is very important for critically ill patients; however, the
response to them is difficult to monitor and diagnose mal-
nutrition. Advanced age, comorbidities, and pre-existing
malnutrition, which are common in many critically ill
patients, can exacerbate the condition.* These numerous
methods, which do not have a clear “gold standard,” indi-
cate the difficulty of diagnosing malnutrition in the ICU.
Prealbumin is secreted mainly by the liver and choroid
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plexus. Its short half-life (2 days), small volume of distri-
bution, and uncomplicated measurement make it a good
candidate for monitoring rapid changes in metabolic
status.*® It is common practice to adjust the amount of
calories and protein given to patients according to serum
albumin and prealbumin levels during hospitalization.
Albumin and prealbumin are negative acute phase reac-
tants and their levels may reflect decreased synthesis due
to inflammation rather than nutritional status.® Therefore,
serum concentrations may be low in critically ill patients,
and also there is no strong evidence that increased food
intake and control of inflammation in patients lead to
increase in serum albumin or prealbumin levels or that
increased levels are associated with better outcomes.
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In this study, it was aimed to investigate whether serum
prealbumin level is an indicator of mortality in patients
hospitalized in the ICU.

METHODS

This retrospective and single-center study was carried out
at Training and Research Hospital, Division of Critical Care
Unit. The study protocol was approved by the ethics com-
mittee of our institution (Date: April 7, 2021; Decision No:
842), and informed consent from patients was not pro-
cured because of the retrospective study. Patients were
evaluated retrospectively from April 2021 and March
2022. The critically ill patients were excluded if they were
not at least 18 years of age and were not expected to
remain in the ICU hospitalization for at least 24 hours.
One hundred five septic patients followed up in the ICU
were included in this study. Demographic and laboratory
data were collected from hospital electronic records and
patient file archives. Patient age, gender, acute physi-
ologic and chronic health evaluation score (APACHE 1),
nutritional risk screening (NRS 2002), nutric score, neutr
ophil-lymphocyte ratio (NLR), need for invasive mechani-
cal ventilation (IMV) and non-invasive mechanical venti-
lation (NIMV), IMV duration, the rate of pressure ulcer,
length of stay (LOS) in ICU, comorbid conditions, situation
of enteral, parenteral, dextrous, and oral nutrition support,
causes of enteral feeding intolerance, situation of target
protein and energy and protein and energy intake (on
day 7), white blood cell (WBC), c-reactive protein (CRP),
arterial lactate, procalcitonin, albumin and prealbumin (on
days 0 and 7) levels at the time of admission to the ICU,
and mortality status were recorded.

Statistical Analysis

Continuous variables were tested using Shapiro-Wilk
test for normality and data are expressed as median and
interquartile range or mean + standard deviation. Mann-
Whitney U test was performed to compare distinctions for
non-normally distributed variables. Student’s t-test was
performed to compare distinctions for normally distrib-
uted variables. Categorical variables were analyzed with

Main Points

e Prealbumin is a liver-derived protein thought to be sig-
nificant in the assessment of nutritional deficiency and
nutrition support.

e Prealbumin is a negative acute phase reactant, which
means that levels decrease during inflammation or
infection.

e Although its relationship with mortality in different dis-
ease groups has been shown in many studies, it may not
always be associated with mortality.

a Chi-square test or Fisher's exact test and expressed as
numbers (percentages). Binary logistic regression analysis
was performed to determine the independent risk factors
for mortality. Patients were divided into 2 groups: survi-
vors and non-survivors and the differences between the
2 groups were analyzed for all parameters. The outcomes
of the regression analyses were expressed as odds ratio
(OR) and 95% CI. A P value less than .05 was presumed
statistically significant. Statistical analyses were carried
out using Statistical Package for the Social Sciences ver-
sion 22.0. (IBM SPSS Corp.; Armonk, NY, USA).

RESULTS

Sixty-three (60%) were female of 105 patients who partici-
pated in this study. The mean age was 59 + 23 years. The
mortality rate was 48.6%. The length of stay in ICU was 30 +
34 days. Acute physiologic and chronic health evaluation
score Il score was 17 + 9. Nutritional risk screening 2002
was 4 + 1. Nutric score was 3 + 2. Neutrophil-lymphocyte
ratio was 14 + 23. The need for IMV was 63 (60%), and the
need for NIMV was 19 (18.1%). Invasive mechanical venti-
lation duration was 18 + 33 days. Mean lactate value was
2.5 + 1.9. The median level of serum albumin on day 0
was 2.7 (2.3-3.2) g/L, and on day 7, it was 2.5 (2.1-2.8) g/L.
The mean level of serum prealbumin on day 0 was 13.8 +
6.6 g/dL, and on day 7, it was 12.5 + 6.5 g/dL. Enteral
nutrition support was 59 (56.2%), parenteral nutrition sup-
port was 6 (5.7%), oral nutrition support was 25 (23.8%),
and intravenous dextrose support was 9 (8.6%). Among
the major causes of enteral feeding intolerance, the most
common cause was feeding intolerance (29 (27.6%)) and
the next most common cause was diarrhea (16 (15.2%)).
While median target protein (g/day) was 118 (107-127),
median protein intake (g/day) on day 7 was 90 (67-105).
While the mean target energy (kcal/day) was 1709 + 385,
the mean energy intake (kcal/day) on day 7 was 1507 +
460. The frequency of pressure ulcer was 31 (29.5%). In
this study, 30 (28%) patients had hypertension, 20 (19%)
patients had diabetes mellitus, and 21 (20%) patients had
chronic obstructive pulmonary disease. Non-survivors had
higher hypertension and cerebrovascular disease as com-
pared to survivors (for all, P < .05). Sex, need for NIMV,
IMV duration day, WBC, lactate, CRP, procalcitonin, albu-
min (on day 0) and prealbumin (on days 0 and 7) values,
parenteral, oral, and intravenous dextrose nutrition sup-
port, major causes of enteral feeding intolerance, LOS
in ICU, mean target energy, median target protein, and
median protein intake (day 7) were not different between
survivors and non-survivors (for all P > .05). Non-survivors
had higher APACHE Il score (21 + 9 vs. 14 + 8, P=.001),
age (69 + 16 vs. 49 + 25, P=.001), NRS score (4 + 1 vs.
3 + 1, P=.008), nutric score (4 + 2 vs. 2 + 2, P=.001),
need for IMV (38 (74.5%) vs. 21 (38.9%), P=.003), enteral
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Table 1. Demographic and Clinical Characteristics of the Patients
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Total Survivors Non-survivors
Variables n=105 n=>54 n=>51 P
Age, (years) 59 + 23 49 + 25 69 + 16 .001
Male, n (%) 63 (60) 34 (63) 29 (56.9) .524
APACHE Il score 17 +9 14+8 21+9 .001
NRS 2002 4+1 3+1 4+1 .008
Nutric score 3+2 2+2 4+2 .001
NLR 14 + 23 15+ 30 14 + 10 811
Need for IMV, n (%) 63 (60) 25 (46.3) 38 (74.5) .003
Need for NIMV, n (%) 19 (18.1) 6(11.1) 13 (25.5) .06
IMV duration, days 18 + 33 33+44 26 + 17 322
WBC (103/pL) 13+£5 13.2+4.8 129+ 6.2 773
Lactate (mmol/L) 25+1.9 25+ 2.1 25+ 1.6 .962
CRP (mg/dL) 82 + 81 79 +76 84 + 87 763
Procalcitonin (pg/L) 7+ 28 9+ 36 5+ 14 427
Albumin (g/dL), 0 day 2.7 (2.3-3.2) 2.9 (2.5-3.2) 2.7 (2.2-3.1) .09
Albumin (g/dL), 7 day 2.5 (2.1-2.8) 2.6 (2.4-2.9) 2.2 (1.9-2.6) .001
Prealbumin (mg/dL), O day 13.8+ 6.6 14.6 + 6.2 1ke) 257/ .202
Prealbumin (mg/dL), 7 day 12.5+ 6.5 13.5+5.8 11.5+7.2 122
Enteral nutrition support, n (%) 59 (56.2) 21 (38.9) 38 (74.5) .001
Parenteral nutrition support, n (%) 6(5.7) 3 (5.6) 3(5.9) .943
Oral nutrition support, n (%) 25 (23.8) 14 (25.9) 11 (21.6) .600
Dextrose support, n (%) 9 (8.6) 5(9.3) 4 (7.8) .600
Major causes of enteral feeding intolerance (0-7 day), n (%)
Diarrhea 16 (15.2) 10 (19.6) 6(11.1) .226
Gastrointestinal bleeding 8 (7.6) 3 (5.6) 5(9.8) .480
Feeding intolerance 29 (27.6) 12 (22.2) 17 (33.3) .203
Nausea/vomiting 15 (14.3) 7 (13) 8 (15.7) .690
lleus 2(1.9) 1(1.9) 1(2) 1.000
Target protein (g/day) 118 (107-127) 117 (106-127) 120 (109-127) 417
Protein intake (g/day), 7 day 90 (67-105) 90 (64-108) 90 (70-105) .982
Target energy (kcal/day) 1709 + 385 1761 + 446 1654 + 304 .156
Energy intake (kcal/day), 7 day 1507 + 460 1600 =+ 445 1410 + 461 .034
Pressure ulcer, n (%) 31 (29.5) 11 (20.4) 20 (39.2) .034
Comorbidities, n (%)
COPD 21 (20) 11 (20.4) 10 (19.6) .922
CAD 14 (13.3) 5(9.3) 9 (17.6) .206
HTN 30 (28.6) 8 (14.8) 22 (43.1) .001
CVvD 9 (8.6) 1(1.9) 8 (15.7) .014
DM 20 (19) 7 (13) 13 (25.5) .102
LOS in ICU, days 30 + 34 33 +44 26 + 17 .249
APACHE I, acute physiologic and chronic health evaluation; CAD, coronary artery disease; COPD, chronic obstructive pulmonary disease; CRP,
c-reactive protein; CVD, cerebrovascular disease; DM, diabetes mellitus; HTN, hypertension; ICU, intensive care unit; IMV, invasive mechanical
ventilation; LOS, length of stay; n, number; NIMV, non-invasive mechanical ventilation; NLR, neutrophil-lymphocyte ratio; NRS, nutritional risk
screening; WBC, white blood cell; y, year.
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Table 2. Multivariable Binary Logistic Regression Modeling

of Parameters for Mortality

Variables OR 95% ClI P

Age 1.038 1.002-1.075 .036
Albumin, 7 day 1.148 1.021-1.290 .021
APACHE Il score 1.055 0.950-1.173 .308
Need for IMV 1.834 0.550-6.097 .323
NRS 2002 1.010 0.626-1.623 972
Nutric score 1.267 0.717-2.236 415
Enteral nutrition support | 2.325 0.677-8.000 .180
Energy intake, 7 day 1.000 0.999-1.002 460
Pressure ulcer 1.041 0.331-3.277 .945
HTN 1.176 0.333-4.629 746
CVD 2.624 0.217-31.250 | .447
ARF 1.782 0.583-5.464 .310

APACHE I, acute physiologic and chronic health evaluation; ARF,
acute renal failure; CVD, glomerular filtration rate; HTN, hypertension;
IMV, invasive mechanical ventilation; NRS, nutritional Risk Screening;
OR, odds ratio.

nutrition support (38 (74.5%) vs. 25 (46.3%), P=.001), and
the frequency of pressure ulcer (20 (39.2%) vs. 11 (20.4%),
P=.034) as compared to non-survivors. Survivors had
higher albumin (on day 7) (2.6 (2.4-2.9) vs. 2.2 (1.9-2.6)
P=.001) and mean energy intake (on day 7) (1600 + 445
vs. 1410 + 461, P=.034) as compared to non-survivors.
Detailed demographic characteristics were described in
Table 1. In the binary logistic regression analysis, age and
albumin value (on day 7) were found to be independent
risk factors for mortality (OR: 1.038 (1.002-1.075), P=.036,
OR: 1.148 (1.021-1.290), P=.021), respectively (Detailed
demographic characteristics were described in Table 2).

DISCUSSION

In this study, the files of a total of 105 patients hospi-
talized in the tertiary ICU were reviewed retrospectively,
and it was planned to investigate the effects of param-
eters, primarily prealbumin, on mortality. When the preal-
bumin values of the patients at the time of hospitalization
and on the seventh day were examined, it was observed
that there was no relationship with mortality and that age
and seventh day albumin level were independent risk fac-
tors for mortality. It has been shown in the studies that
advanced age and hypoalbuminemia have a poor prog-
nosis in patients hospitalized in the ICU.”"" In a study
evaluating the 90-day mortality of septic patients, mean

albumin values of the patients who died were 2.2 g/dL,
and it has been reported that the cut-off value for mor-
tality is 2.5 g/dL.” Vincent et al'® reported that hypoal-
buminemia adversely affects the entire clinical spectrum,
mortality, morbidity, and ICU LOS in critically patients.
Hypoalbuminemia occurs with decreased albumin syn-
thesis secondary to inflammatory mediator release after
acute phase processes, leakage from vascular capillaries,
and renal losses following renal damage. Because albu-
min plays significant roles in the human body, such as
maintenance of osmotic pressure, acid-basic balance,
and transport of substances, decreased serum concentra-
tions of albumin may be associated with death.™ There
have been numerous studies investigating the relation-
ship between prealbumin and prognosis. Cheng et al®
reported that the rate of infection and mortality increased
and the length of hospital stay was prolonged in trauma
patients with low prealbumin levels in the ICU. Another
study, by Avram et al' reported that serum prealbumin
was an independent risk factor for mortality in patients
with peritoneal dialysis. Yang et al” observed that
serum prealbumin levels were independently associated
with mortality in critically ill patients who were severely
burned. Zuo et al'® reported that decreased prealbumin
level is an independent prognostic factor of in-hospital
mortality, ICU admission, and mechanical ventilation for
older adults aged > 65 years with COVID-19."® Zu et al"?
documented that the preoperative lower prealbumin
group (<140 mg/L) was a prognostic risk for patients
with gastric cancer. When the articles examining the
relationship between prealbumin and mortality were
searched on PubMed, it was seen that there was 1 article
that was similar to our results. In the study by Lim et al.
prealbumin levels were investigated on days O and 7 by
including patients who received parenteral nutrition for
more than 7 days in the ICU. At the end of 7 days, the
patients were divided into two groups as increasing and
decreasing the prealbumin value. There was no statisti-
cal difference between the groups in terms of mortality
as a prognostic marker (P=.673).%° Since prealbumin has
a shorter half-life (2 days) than albumin and a more fast
ratio of hepatic synthesis, a predictable catabolic ratio,
and a rapid rising with adequate protein intake, it can
also be an indicator of prognostic index in tumors, mal-
nutrition, trauma, surgery, cirrhosis, burns, and critically
ill patients as demonstrated in the aforementioned stud-
ies. When our results were examined, it was determined
that both 0 and 7 days’ prealbumin levels of the patients
were lower than the reference prealbumin values in the
studies (prealbumin values below 15 and 18 mg/dL were
evaluated as low in the studies).?’-2 Although nutritional
support was given, prealbumin values on the seventh
day decreased in both groups. Table 1 shows that target
energy and protein levels could not be reached at the
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end of the seventh day. Although the prealbumin value
did not show the nutritional status sensitively enough, the
fact that the patients were not given sufficient nutritional
support may have prevented the increase in the preal-
bumin value. Statistically, the inability to detect prealbu-
min as a risk factor for mortality can be explained by the
absence of an increase in the prealbumin value on the
seventh day.

Limitations

The study was conducted in a single center and further
our study population was relatively heterogeneous (e.g.,
cardiothoracic, neurosurgical, trauma, and pulmonary
patients). Second, bias was inevitable because of the lim-
ited number of patients involved. There are a large num-
ber of variables that affect prealbumin levels that have
not been looked at in the study (e.g., malnutrition status,
renal and live function, type and extent of surgery, cor-
ticosteroid use, and other causes of inflammation). This
preliminary results of 105 patients presented that preal-
bumin may not be an indicator of prognosis in critically
ill patients. We predict that as a result of increasing the
number of patients, a different outcome may be obtained
in terms of prognosis.

Prealbumin level may not always give an idea about the
prognosis in patients hospitalized in the ICU. The results
may be unexpected, especially if there are many poor situ-
ations that may affect the prognosis and prealbumin values.
Seeing more than one intermittent prealbumin value rather
than a single value is important in terms of interpreting the
results. We are of the opinion that it would be more accu-
rate to determine the prognosis according to the increase
or decrease in the prealbumin value in the follow-up.
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ABSTRACT

Objective: In patients with COVID-19, the possibility of sarcopenia has climbed further by adding inflammation, malnutrition,
and physical inactivity to pre-existing health conditions. This study aimed to examine the sarcopenia status and related factors of
patients diagnosed with COVID-19 in the near term after discharge.

Methods: Patients hospitalized due to COVID-19 were included in this cross-sectional study on the 14th day after discharge.
Examinations of the patients were performed in the post-COVID-19 follow-up outpatient clinic and then comprehensive assess-
ments were made in the geriatric medicine outpatient clinic. Anthropometric measurements, handgrip strength, muscle mass
assessment by ultrasonography, and bioelectrical impedance analysis were performed. Grip strength cut-offs were taken as 16 kg
for females and 27 kg for males, and those lower than these values were accepted as having probable sarcopenia.

Results: In total, 49 patients participated and their mean age was 59.0 + 12.4 years, while the ratio of female participants was
53.1% (n=26). Of the patients, 49.0% (n=24) had multimorbidity. There were 17 (34.7%) probable sarcopenic patients. In bioelec-
trical impedance analysis measurements, the fat ratio was higher (P < .05), and appendicular skeletal muscle index was lower in
probable sarcopenic patients (P < .001). In ultrasonography measurements, gastrocnemius muscle thickness, gastrocnemius fas-
cicle length, rectus femoris muscle thickness, and rectus femoris cross-sectional area were lower in probable sarcopenic patients
(P < .05 for all), but there was no difference in trunk muscles (P > .05). Among anthropometric measurements, mid-arm and calf
circumferences were lower in probable sarcopenic patients (P < .05 for all). In regression analysis, as a result of the model created,
multimorbidity was associated with probable sarcopenia (odds ratio: 3.9, 95% Cl: 1.06-14.30, P=.04).

Conclusion: The possibility of sarcopenia increases in patients with COVID-19, especially the group with multimorbidity should
be evaluated in terms of sarcopenia to prevent adverse health outcomes related to sarcopenia. Handgrip strength, bioelectrical
impedance analysis, ultrasonography, and anthropometric measurements can be used in the evaluation of sarcopenia.

Keywords: COVID-19, malnutrition, sarcopenia

INTRODUCTION

Sarcopenia is a syndrome with decreased muscle mass,
strength, and function.” It increases the risk of adverse
health outcomes such as dysphagia, falls, fractures, func-
tional decline, frailty, hospital admissions, morbidity, and
mortality.>® There are many causes of sarcopenia, such
as low protein and energy intake, malabsorption, cancer,
neurological diseases, joint and muscle diseases, diabe-
tes, chronic obstructive lung disease, sedentary lifestyle,
immobilization, hospital admission, drugs, and cachexia.*

COVID-19 caused a pandemic that resulted in nearly 6.5
million deaths over the last 3 years. In addition to mild
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to severe inflammatory response, quarantine processes,
curfews, social isolation, and stress increased the risk of
sarcopenia. Increased sarcopenia risk was also related to
inflammation, malnutrition, physical inactivity, and pre-
existing diseases.>® COVID-19 patients with sarcopenia
showed higher prevalences of frailty and mortality.” The
mean time required for the development of sarcopenia
varies according to the severity and duration of the dis-
ease. Sarcopenia can occur at any stage of the disease,
acute or post-COVID-19 processes.>®

Due to the isolation during the pandemic, it is difficult
to evaluate sarcopenia. The European Working Group on
Sarcopenia in Older People (EWGSOP) recommends the
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measurement of muscle strength with handgrip, and low
muscle strength is related to probable sarcopenia (PS).?
Therefore, the aim of this study was to examine the PS
and related factors of patients with COVID-19 after hos-
pital discharge.

METHODS

Participants

This cross-sectional study included 49 patients hospi-
talized with COVID-19. Patients were evaluated on the
14th day of the hospital discharge in post-COVID follow-
up outpatient clinic. Comprehensive assessments were
performed in the geriatrics outpatient clinic of hospital.
Age, sex, education and marital status, hospitalization
clinical follow-up, chronic diseases, medications, activities
of daily living, nutritional status, frailty status, anthropo-
metric measurements, and laboratory examinations of the
patients were recorded.

Inclusion criteria for the study were given as follows:

1. hospitalization with COVID-19 infection and
2. being able to cooperate with tests.

Exclusion criteria for the study were given as follows:

1. not being able to cooperate with the tests,

2. hemodialysis/peritoneal dialysis patients,

3. presence of severe edema in the lower extremities
(grade 3 and 4 pretibial edema),

4. having severe dehydration (hypovolemic symptoms

like decline in consciousness, tachycardia, low blood

pressure, peripheral cyanosis, oligouria, etc.),
uncontrolled hypothyroidism or hyperthyroidism,
having a cardiac pacemaker or implant,

history of amputation in extremities,

inflammatory rheumatic diseases (independent from

disease activity),

9. systemic atrophies that mainly affect the central ner-
vous system such as Huntington's disease, hereditary
ataxia, spinal muscular atrophy and related syndromes,
postpolio syndrome,

Main Points
e COVID-19 increases the risk of sarcopenia.
e There are several ways to evaluate muscle mass.

e Sarcopenia assessment remains in the background in
COVID-19 patients.

e In multimorbid COVID-19 patients, health professionals
should be alert for the development of sarcopenia.

10. demyelinating diseases of the central nervous system,

11. oral corticosteroids (> 5 mg/day for >3 months), and

12. history of ischemic/hemorrhagic stroke after COVID-19
infection.

Comprehensive Assessment

All patients were evaluated comprehensively. The inde-
pendence status of the patients was evaluated using the
Katz Index of Independence in activities of daily living
(ADL)? and the Lawton-Brody instrumental ADL (IADL)."
Katz ADL has 6 items: feeding, continence, transferring,
dressing, toileting, and bathing. Lawton-Brody IADL
includes the following items: ability to use a telephone,
shopping, food preparation, housekeeping, laundry,
transportation method, medication use, and handling
finances. Katz ADL and Lawton-Brody were both vali-
dated for older adults. However, they were used in stud-
ies including young populations.''? Nutritional status
was assessed using the mini nutritional assessment-short
form (MNA-SF)."® In this test, which is evaluated out of
14 points, 7 points and below are considered malnutri-
tion, between 8 and 11 points are considered malnutri-
tion risk, and 12 points and above are considered normal.
Muscle strength was measured by grip strength measure-
ment. A calibrated hand-held dynamometer (T.K.K.5401;
Takei Scientific Instruments, Tokyo, Japan) was used. Grip
strength was measured 3 times with a dynamometer while
the arms of the patients were parallel to the floor. The
highest of these 3 values was included in the analysis.
Grip strength cut-offs were taken as 16 kg for females and
27 kg for males.? Values lower than those cut-offs were
considered significant for PS. Gait speed was measured
using a digital watch with patients walking 4 m at their
usual speed. Gait speed < 0.8 m/s indicates low physi-
cal performance.? Multimorbidity has been accepted as
the coexistence of 2 or more chronic diseases.’ Frailty
assessment was made using the Clinical Frailty Scale,
scored from 1 to 9. While 1,2, and 3 points are not consid-
ered frail, after the update made in 2020, those who score
4 points and above are considered living with frailty."
It was validated for older people but was also used for
young adults in studies.™

Anthropometric Measurements

Weight and height were measured without shoes while
wearing light clothing. Waist circumference was measured
from the umbilicus level with the help of a tape, while hip
circumference was measured from the widest part of the
buttocks. The mid-arm circumference was measured from
the midpoint of the acromial and olecranon protrusions
while the arm was twisted by 90° from the elbow. Calf cir-
cumference was measured from the widest part of the calf
while the foot was pressing on a hard surface.
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Ultrasonographic Assessment

Ultrasound is a valid and reliable imaging method for
evaluating muscle thickness.” Measurements were per-
formed using an 8-10 MHz linear probe of 5 cm width
(LOG'IQ 200 PRO, General Electric Medical Systems).
Measurements were made from the right side of the
body, applying minimal pressure with the US probe.
Rectus femoris muscle thickness (MT), rectus femoris
cross-sectional area (CSA), gastrocnemius MT, gastroc-
nemius (GC) pennate angle, GC fascicle length, rectus
abdominis MT, internal oblique MT, external oblique MT,
and transverse abdominis MT were measured according
to the recommendations.’®'? Images of trunk muscles
were taken at the end of expiration to reduce the effect
of respiration.? The greatest distance between superfi-
cial and deep fascia on transverse images was captured
for muscle thicknesses. For the pennate angle, the angle
between the muscle fibers and the deep fascia was mea-
sured in the longitudinal image. The length between the
fascicle insertion points to the superficial and deep apo-
neuroses was measured for fascicle length. Rectus fem-
oris cross-sectional area was defined as the area of the
cross-section of a muscle perpendicular to its longitudinal
axis. Ultrasound measurements were performed by spe-
cialist physicians working in the geriatric polyclinic, which
also has a certificate.

Assessment by Bioelectrical Impedance Analysis

The bioelectrical impedance analyses of the patients
included in the study were performed using the Body
Stat Quadscan 4000 bioimpedance analyzer (BodyStat
Ltd, Douglas, Isle of Man, British Isles). There are several
factors that affect BIA measurements.?’?? These factors
are noted in the “inclusion and exclusion criteria” sec-
tion, and patients with one of these were excluded from
the study. Measurements were performed after overnight
fasting using the multifrequency tetrapolar technique
while the patients were lying supine. The appendicu-
lar skeletal muscle mass index (ASMI) was calculated.
The following equation, suggested by Kyle et al®, was
used to determine the appendicular skeletal muscle
mass (ASM): 4.211+0.267 x height*/resistance +0.95 x
weight+1.999 X sex (males=1, females=0)+-0.012 x
age+0.058 x reactance. The ASMI was calculated and
corrected for height?>. An ASMI below 7.0 kg/m? for
males and 5.5 kg/m? for females was accepted as low
muscle mass.?

Ethical Approval

The study was approved by the Hacettepe University
Faculty of Medicine Non-interventional Clinical Research
Ethics Board (Date: May 21, 2021, Decision No: 2021/11-
31). It was performed in compliance with the Declaration
of Helsinki.

48

Statistical Analysis

Statistical analysis was wielded using Statistical Package
for the Social Sciences version 24.0 (IBM Corp, Armonk,
NY, USA). While descriptive statistics were presented,
mean, standard deviation, median, and interquartile range
were used according to the normal distribution status for
numerical values. In contrast, numbers and percentages
were used for categorical variables. In comparing numeri-
cal values, Student’s t-test or Mann-Whitney U test was
used according to normal distribution. Chi-square or
Fisher exact tests were performed to compare categori-
cal variables. For correlations, the Spearman rho test was
employed. Logistic regression analysis was performed to
determine the parameters that independently affect PS. A
P-value <.05 was accepted as statistically significant.

RESULTS

This study included 49 patients and their mean age was
59.0 + 12.4 years, while the ratio of female participants was
53.1% (n=26). Forty-nine percent (n=24) of the patients
had multimorbidity. Twenty-three (46.9%) patients had
used 5 or more drugs daily. The median hospital stay
was 11.0 days (interquartile range (IQR): 7.0), while 46.9%
(n=23) of the patients stayed in the intensive care unit.
The ratio of patients given steroid treatment because of
COVID-19 was 61.2% (n=30). The median CFS score was
3.0 (IQR: 1.0). There were 9 (18.4%) patients with slow gait
speed. The main demographic and clinical characteristics
of patients are given in Table 1. There were 17 (34.7%) PS
patients. According to age and sex, there was no differ-
ence. Probable sarcopenia was more common in patients
with multimorbidity and frailty (Table 1).

The median MNA-SF score was 9.0 (IQR: 2.0). There was
a risk of malnutrition according to MNA-SF in 83.7% of
the patients. Six (12.2%) patients were malnourished.
Although the probability of PS was high in malnourished
patients, this was not statistically significant (P=.16)
(Table 1). Four (8.2%) patients were discharged with oral
nutrition supplement therapy.

In anthropometric measurements, mid-arm and calf cir-
cumferences were lower in the PS group (P=.001, P=.03,
respectively). There was no difference between the groups
in other anthropometric measurements (Table 2). None of
the anthropometric measurements correlated with grip
strength (Table 3).

In BIA measurements, the fat ratio was higher and ASMI
was lower in PS patients. In ultrasonographic measure-
ments, GC MT, GC fascicle length, RF MT, and RF CSA
were lower in PS patients, but there was no difference in
trunk muscles. Among anthropometric measurements,
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Table 1. Demographic and Clinical Characteristics of

Patients
Probable Non-
Sarcopenia | Sarcopenia
Total (n=17, (n=32,
(n=49) 34.7%) 65.3%)
Characteristics (n, %) (n, %) (n, %) P
Age (years) 59.0+12.4| 624 +8.7 |57.2+13.8| .17
(mean + SD)
Sex (female) 26 (53.1) 12 (70.6) 14 (43.8) | .07
Education 20 (40.8 9 (52.9) 11 (34.4) | .21
(<5 years)
Marital status 39 (79.6) 15 (88.2) 24 (75.0) | .46
(married)
Smoking 12 (24.5) 2(11.8) 10 (31.3) | .17
Multimorbidity 24 (49.0) 12 (70.6) 12 (37.5) | .03
Drug number 4.0 (5.0) 6.0 (7.0) 3.0 (6.0) .09
(median, IQR)
Polypharmacy 23 (46.9) 11 (64.7) 12 (37.5) | .07
(=5 drugs)
Steroid 30 (61.2) 9 (52.9) 21 (65.6) | .39
Length of hospital | 11.0 (7.0) | 12.0(11.5) | 10.0 (5.8) | .24
stay (median, IQR)
Intensive care unit | 23 (46.9) 10 (58.8) 13 (40.6) | .22
admission
Katz ADL (median,| 6.0 (0.0) 6.0 (0.0) 6.0(0.0) | .45
IQR)
Lawton-Brody 8.0 (0.0) 8.0 (1.0) 8.0 (0.0) |.003
IADL (median, IOR)
MNA-SF (median, | 9.0 (2.0) 9.0 (2.0) 9.0(2.0) | .82
IQR)
MNA-SF 6(12.2) 4 (23.5) 2 (6.3) 16
(<7 points)
CFS (median, IQR)| 3.0 (1.0) 4.0(1.5) 3.0(2.0) | .01
CFS (>4 points) 22 (44.9) 11 (64.7) 11(34.4) | .04
Gait speed 9 (18.4) 7 (41.2) 2 (6.3) .003
(<0.8 m/s)
Hemoglobin (g/dL)| 13.1 + 1.8 | 125+ 1.9 | 13.4+x1.6 | .13
(mean + SD)
Leukocyte (x10%/ | 6.6 +1.8 | 6.3+1.7 | 6.8+1.8 | .41
pL) (mean + SD)
Albumin (g/dL) 40+04 | 3.8+04 | 40+0.4 | 53
(mean + SD)
C-reactive protein | 0.64 (0.82) | 0.81 (0.92) | 1.04 (0.62) | .68

(mg/dL) (median,
IQR)

ADL, activities of daily living; CFS, Clinical Frailty Scale; IADL, instrumen-
tal activities of daily living; IQR, interquartile range; MNA-SF, mininutri-
tional assessment-short form; n, number; SD, Standard deviation.

mid-arm and calf circumferences were lower in PS patients
(Table 2). Sarcopenia diagnosis was confirmed by BIA in
only 6 (12.2%) patients.

Fat ratio, age, CFS score, and gait speed were negatively
correlated with grip strength, while ASMI, GC MT, RF MT,
RF CSA, RA MT, and EO MT were positively correlated.
The strongest negative correlation was in the fat ratio
(r=-0.67). The strongest positive correlations were in the
measurements made from the RF muscle (RF MT r=0.52,
RF CSA r=0.53) (Table 3).

In regression analysis, as a result of the model created,
multimorbidity was associated with PS (OR: 3.9, 95% Cl:
1.06-14.30, P=.04) (Table 4).

DISCUSSION

In the present study, PS in COVID-19 patients was evalu-
ated after hospital discharge. It is important because it
was performed in the first weeks of the recovery period
after suffering from COVID-19. In this study, which
included patients from all age groups, the PS rate was
34.7%. Multimorbidity was independently related to PS.

Although sarcopenia occurs at the end of multiple chronic
pathophysiological changes, acute medical disorders can
accelerate the development of sarcopenia. The risk of
sarcopenia increases in hospitalized patients.?* COVID-19
accelerates the development of sarcopenia as it causes
acute inflammation and is related to hospitalization. In a
multicenter study conducted with 407 patients, 73% of
the patients hospitalized for COVID-19 were at high risk
for sarcopenia.?® Decreased muscle strength and physical
performance had occurred in hospitalized patients due
to COVID-19 pneumonia.?® In our study, decreased grip
strength was found in 34.7% of the patients. Appropriate
interventions such as nutritional support and exercise
can prevent adverse health outcomes in patients with
decreased grip strength in COVID-19 patients. However,
few COVID-19 patients receive nutritional therapy during
recovery.?> In our study, only 4 (8.2%) patients were dis-
charged with oral nutrition supplement therapy.

Increased unmet needs, healthcare use, sick days, and a
decline in perceived health status and quality of life are all
linked to multimorbidity.?” Sarcopenia is more prevalent
in those with multimorbidity, and patients with multimor-
bidity are at increased risk of sarcopenia.?® Multimorbidity
is also a significant problem affecting the course of
COVID-19 patients, and COVID-19 patients with comor-
bidities have a higher mortality risk.?? There are only few
studies about the relationship between sarcopenia and
multimorbidity in COVID-19 patients, and more evidence
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Table 2. Muscle Mass Assessments by Different Methods

Total Probable Sarcopenia

(n=49) (n=17) Non-Sarcopenia (n=32)
Characteristics (n,%) (n,%) (n,%) P
BIA assessment
Fat (%) (mean, SD) 349 +12.2 40.3 +7.1 32.3+13.2 .01
ASMI (kg/m?) (median, IQR)
Females 6.3 (5.0-8.7) 5.8 (4.8-7.7) 6.7 (5.9-9.0) <.001
Males 8.5 (7.9-11.0) 7.6 (7.1-10.2) 8.9 (8.2-10.9) <.001
Ultrasonographic assessment
GC muscle thickness, mm (mean, SD) 15.6 + 3.1 14.4 + 3.3 16.2 + 2.8 .04
GC fascicle length, mm (mean, SD) 28.3+5.2 262 +4.8 294 +5.1 .03
GC pennate angle, (°) (median, IQR) 28.0 (6.5) 28.0 (6.5) 28.5 (7.0) 14
RF muscle thickness, mm (mean, SD) 15.8 + 3.6 13.8 + 3.2 16.9 + 3.4 .003
RF cross-sectional area, mm?(mean, SD) 729 +2.7 6.0+ 2.1 8.0+2.8 .02
RA muscle thickness, mm (median, IQR) 8.0 (3.4) 7.2 (2.1) 8.5 (3.0) .10
EO muscle thickness, mm (mean, SD) 3.9+1.0 3.6 +0.9 40+ 1.1 .21
IO muscle thickness, mm (median, IQR) 5.8 (1.8) 5.5+1.3 6.5+2.0 .07
TA muscle thickness, mm (median, IQR) 3.8(1.7) 3.7+1.0 4.0+1.1 .36
Anthropometric assessment
Mid-arm circumference, cm (mean, SD) 29.0 + 3.9 26.2 + 3.5 30.3+34 .001
Calf circumference, cm (median, IQR) 36.0 (8.0) 33.5+4.3 36.8+4.6 .03
Waist circumference, cm (mean, SD) 96.8 +12.2 925+ 12.4 98.0 + 11.7 37
Hip circumference, cm (mean, SD) 104.6 + 10.9 101.7 £ 10.0 105.8 + 10.3 .27
Waist/hip ratio (median, IQR) 0.92 (0.14) 0.93 (0.21) 0.92 (0.13) .70
Body mass index (kg/m?) (mean, SD) 295+5.6 27.8 +4.4 30.4 + 6.0 .33
ADL, activities of daily living; CFS, Clinical Frailty Scale; IADL, instrumental activities of daily living; IQR, interquartile range; MNA-SF, mininutri-
tional assessment-short form; n, number; SD, Standard deviation.

is needed with further studies. Our data showed that
multimorbidity increased the risk of PS independent of
other variables. It is crucial that patients with multimor-
bidity who have had COVID-19 should also be evaluated
regarding sarcopenia.

Bioelectrical impedance analysis is one of the reference
methods used to evaluate sarcopenia. As ASMI obtained
after BIA measurement indicates skeletal muscle mass,
it is part of the algorithm for diagnosing sarcopenia.? In
addition, the increased fat rate is one of the indirect indi-
cators of the decrease in muscle mass.?? In our study, the
fat ratio and the ASMI measured by BIA were correlated
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to the grip strength. It will be appropriate to evaluate sar-
copenia in patients with COVID-19 with BIA, which is easy
to perform.

An increasingly used technique to measure muscle mass
in recent years is muscle ultrasonography. Evidence
regarding the validity and reliability of ultrasound in dem-
onstrating muscle mass is accumulating, despite the fact
that it has not yet been included in the European Working
Group on Sarcopenia in Older People (EGSWOP) guide-
lines. Although there are various publications about which
muscle should be taken as a reference in muscle mass
measurements performed with ultrasound, and what the
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Table 3. Correlation Between Grip Strength and Other

Characteristics

Table 4. Regression Analysis of Factors Affecting Probable
Sarcopenia

Grip Strength Characteristics OR 95% ClI P
Correlation Sex 3.0 0.80-11.09 .10
Characteristics Coefficient P Multimorbidity 3.9 1.06-14.30 .04
BIA assessment
Model: age, sex, ICU stay, length of hospitalization, multimorbidity,
Fat (%) -0.67 <.001 polypharmacy, Clinical Frailty Scale.
ASMI 0.58 <.001 ICU, intensive care unit; OR, odds ratio.
Ultrasonographic assessment
similar to other studies in the literature.® Unlike the lit-
GC muscle thickness 0.42 003 erature, no difference was found in the measurements of
GC fascicle length 0.25 09 abdominal muscles. This may be because young patients
were included in the study. On the other hand, there was
CC pemERems 019 19 a correlation between the abdominal muscles and hand-
RF muscle thickness 0.52 <.001 grip strength in sarcoidosis patients with a mean age of
RF cross-sectional area 0.53 <.001 532 years.©
RA muscle thickness 0.46 001 In the present study, RF MT and RF CSA measurements
EO muscle thickness 0.35 01 were correlated with grip strength. In the study conducted
with COVID-19 patients hospitalized in the intensive care
IO muscle thickness 0.27 06 unit due to acute respiratory distress syndrome, the RF
TA muscle thickness 0.11 a4 MT decreased in the follow-up.*® In another study con-
ducted on intensive care patients, RF MT and RF CSA were
Anthropometric assessment decreased.** There was also a decline in quadriceps mus-
Mickamm dreumizrane 0.15 30 cle strength in patients with mild to moderate COVID-19.3
) Based on these data, RF muscle mass measurements can
e e e 0.06 -7 also be used to evaluate sarcopenia in COVID-19 patients.
Waist circumference -0.07 .64
Hio i Calf circumference is one of the anthropometric mea-
ip circumference -0.22 13 . .
surements used to diagnose sarcopenia and can be used
Waist/hip ratio 0.01 .98 to show muscle mass.***” Another anthropometric mea-
P _0.16 28 surement that can evaluate sarcopenia is the mid—arm
circumference.® It successfully demonstrates sarcopenia
Other parameters in various disease groups.**° Our results showed that calf
Age —0.35 01 and mid-arm circumferences in COVID-19 patients dif-
fered between PS and non-sarcopenic patients. These 2
Drug number —0.26 07 anthropometric measurements should be kept in mind for
CFS _0.56 <.001 evaluating sarcopenia in health centers where there are
- no devices that can evaluate muscle mass and strength.
Gait speed -0.66 <.001
ASMI, appendicular skeletal muscle index; CFS, Clinical Frailty Scale;|  Our study has several limitations. First, it is a single-center,
EO, external abdominal oblique; GC, gastrocnemius; IO, internal |  cross-sectional study. The number of patients is relatively
abdominal oblique; RA, rectus abdominis; RF, rectus femoris; TA, low, and this might change the statistical significance of
Glisinss osloris. some analysis between sarcopenia and other variables

cut-off values should be for the diagnosis of sarcopenia,
a consensus has not been reached yet.**?! In the present
study, GC MT and GC fascicle length, RF MT, and RF-CSA
were found to be significantly lower in the PS group.
There was no difference in the thickness of the abdomi-
nal muscles. Measurements from the lower extremity were

such as age, gender, polypharmacy, and so on. Second,
the sarcopenia status of the patients before they had
COVID-19 is unknown. Third, the cut-off values used to
evaluate PS are the values determined to be used in older
adults, but our study has patients of different age groups.
These cut-off values may have caused the underdetection
of PS in patients younger than 65 years.
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As a result, the possibility of sarcopenia increases in
patients with COVID-19, especially the group with multi-
morbidity should be evaluated in terms of sarcopenia to
prevent adverse health outcomes related to sarcopenia.
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ABSTRACT

Obijective: This study aimed to evaluate the nutritional habits of individuals diagnosed with COVID-19 before, during, and after
disease.

Methods: A total of 401 adult individuals, 125 males and 276 females, aged 19-65 years living in Turkey and diagnosed with
COVID-19, were included in the study. The general and health information, anthropometric measurements, symptoms experienced
during the disease, meal consumption, vitamin/mineral supplement use of functional foods and herbal products, and food con-
sumption frequencies of the individuals were questioned by questionnaire form before, during, and after the COVID-19 disease.
Results: The mean age of the individuals diagnosed with COVID-19 was 29.7 + 10.9 years. More than half of the individuals
(57.1%) stated that they survived the disease at moderate or higher severity. More than half of the obese individuals (56.2%)
survived the disease severely. More than half of the individuals (59.1%) stated that their appetite decreased during the disease.
During the COVID-19 disease, more than 50% of individuals stated that there was no change in the consumption of milk, yogurt,
eggs, meat/chicken, fish, legumes, oilseeds, green leafy vegetables, fast food, packaged food and there was an increase in
consumption of fruit. It was determined that the use of at least one vitamin and mineral supplement during the disease (55.6%)
increased compared to the pre-disease (38.4%). The most preferred vitamin and mineral supplements during the disease are vita-
min C (41.1%) and multivitamin (18.2%). It was determined that all of the individuals (100%) used at least one functional food and
herbal product during the disease. The functional foods and herbal products that increase in use during the disease are turmeric
(28.2%), ginger (16.5%) and thyme (11.0%), respectively.

Conclusion: In the light of the study data, it was concluded that individuals used more vitamin and mineral supplements during
disease preferred the use of more functional foods and herbal products, and increased their fruit consumption.

Keywords: COVID-19, functional foods, herbal product, nutritional habits, vitamin—mineral supplement

INTRODUCTION

Coronavirus disease-2019 (COVID-19) was first reported
in Wuhan, China, in December 2019 and has caused many
deaths and economic losses worldwide since then.! When
coronavirus disease-related deaths have been inves-
tigated, it has been stated that death rates vary signifi-
cantly by country, race, and socioeconomic level. Age,
weak immune status, and the presence of a concomitant
chronic disease have been shown to increase vulnerabil-
ity to the disease.? Weakened immunity is an important
risk factor for the development of infection by viruses that
cause respiratory tract diseases. Providing adequate and
balanced nutrition and improving nutritional status are
very important to prevent infections. It has been stated
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that especially in this period, unhealthy, inadequate, and
unbalanced nutrition and vitamin and mineral deficiencies
due to nutritional problems will increase the burden of
COVID-19 disease.** In addition, some symptoms that
develop in association with the disease may adversely
affect the food intake and thus the nutritional status of
individuals. Respiratory problems that prevent eating,
such as coughing and shortness of breath; loss of taste
and smell, which negatively affects appetite and desire
to eat; increased body temperature, which suppresses
nutritional needs and appetite and increases the inflam-
matory response; and fatigue and weakness, which nega-
tively affect normal life activities such as food shopping
and cooking, are among the most common symptoms of
the disease.*
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During the pandemic period, national and international
organizations have talked about the importance of ade-
quate and balanced nutrition in preventing disease and
supporting the immune system. These organizations
have emphasized taking adequate amounts from all
food groups, increasing the consumption of fresh vege-
tables and fruits, ensuring daily fluid intake, maintaining
a healthy body weight, sleeping adequately, and adopt-
ing a healthy lifestyle. Nutritional habits, food preferences,
and food consumption amounts may change in individuals
diagnosed with the disease, depending on the symptoms
of the disease.> It is stated that the preference of use of
vitamin, mineral, functional food, and herbal product sup-
port has increased in order to reduce the duration of ill-
ness and symptoms, especially in patients who continue to
be treated at home.” However, there are no studies with a
high level of evidence on the use of vitamin, mineral, func-
tional food, and herbal product support during this pan-
demic period, and therefore, there is no recommended
nutritional supplement. It is only recommended that nutri-
ent deficiencies, if any, be eliminated and daily needs of
individuals diagnosed with COVID-19 be met.??

When the literature is examined, it is seen that there are
many studies evaluating the nutritional habits of healthy
individuals during and after the pandemic but there is no
study evaluating the nutritional habits of individuals diag-
nosed with COVID-19 before, during, and after the dis-
ease. We think that the results of this study, which aims to
evaluate the eating habits of individuals diagnosed with
COVID-19 before, during, and after illness, will contribute
to the literature by filling this gap.

METHODS

This cross-sectional and descriptive study was conducted
with 401 adult individuals at the ages of 19-65 years living
in Turkey, who were diagnosed with COVID-19 and treated
at home, between September and November 2021.
Within the scope of the study, a web-based question-
naire was applied. Individuals diagnosed with COVID-19
and treated at home, who marked the statement

Main Points

* During the pandemic period, there have been significant
changes in the eating habits of individuals.

® During the pandemic period, the trend toward the use
of vitamin—mineral support, functional food, and herbal
products has increased in order to protect against
COVID-19.

® During the pandemic period, individuals who survived
COVID-19 displayed healthier eating habits during the
disease.

“I voluntarily consent to participate in this study” at the
beginning of the form and who completely filled out
the questionnaire, constituted the sample of the study.
Before starting the study, Ethics Committee Approval with
decision number 703 dated September 29, 2021, was
obtained from the Clinical Research Ethics Committee of
the Faculty of Medicine at Akdeniz University. All proce-
dures in the study were carried out in accordance with the
Declaration of Helsinki.

With the help of the questionnaire, the socio-demo-
graphic characteristics of the individuals, their general
and health information, anthropometric measurements,
symptoms experienced during the disease, meal con-
sumption before, during, and after the pandemic, vita-
min/mineral support, functional food and herbal product
use, and food consumption frequency were questioned.

Anthropometric Measurements

The anthropometric measurements (body weight and
height) of the individuals were questioned based on
their statement. Body mass index (BMI) was calcu-
lated by dividing the body weight by the square of the
height. Those with a BMI below 18.50 kg/m? were classi-
fied as underweight, those with BMI between 18.50 and
24.99 kg/m? as normal, and those with BMI 25.0 kg/m?
and above as overweight/obese.™

Nutrition Habits

Participants’ appetite status, main and snack consump-
tions, food consumption frequencies, vitamin—-mineral
support, functional food and herbal product use were
questioned.

Statistical Analysis

Statistical Package for the Social Sciences version 22.0.
(IBM SPSS Corp.; Armonk, NY, USA) program was used
in the statistical evaluation of the data obtained from the
study. Data were expressed using mean and standard
deviation for quantitative variables and using frequency
and percentage for qualitative variables. The chi square
analysis was employed to compare qualitative data and to
detect differences between the groups. Changes in meal
consumption status were determined using the McNemar
Test, which is a dependent paired sample test. The results
were evaluated at the 95% Cl, and statistically at P < .05
significance level.

RESULTS

The general characteristics of the individuals included in
the study, their health information, and the evaluation of
the disease severity are shown in Table 1. Of the partici-
pating individuals diagnosed with COVID-19, 31.2% were
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Table 1. Evaluation of the General Characteristics, Health

Information, and Disease Severity of Individuals

Variables X + SD
Age (years) 29.7 +10.9
N (%)
Gender
Female 276 (68.8)
Male 125 (31.2)
Diagnosed chronic disease
Yes 73 (18.2)
No 328 (81.8)
Diabetes mellitus 6 (1.5)
Hypertension 16 (4.0)
Cancer 5(1.2)
Kidney 5(1.2)
Asthma or COPD 23 (5.7)
Allergy 25 (6.2)
Severity of the disease
Very mild 57 (14.2)
Mild 115 (28.7)
Moderate 152 (37.9)
Severe 73 (18.2)
Very severe 4 (1.0)
SD, standard deviation.
In the chronic diseases section, individuals stated more than one
disease.

male (n=125), 68.8% were female (n=276), and their
mean age was 29.7 + 10.9 years. Of the individuals, 18.2%
had a diagnosed chronic disease. Allergy (6.2%) and
asthma/Chronic obstructive pulmonary disease (COPD)
(5.7%) had the highest rates among comorbidities. More
than half of the patients (57.1%) stated that they survived
the disease moderately, severely, and very severely.

The evaluation of the disease severity according to the
BMI classification of the individuals, their appetite status,
and the symptoms they experienced during the disease
is shown in Table 2. More than half of the overweight/
obese individuals (56.2%) stated that they experienced
the disease severely. During the illness, weakness and
fatigue (77.3%), headache (65.8%), loss of taste and smell
(63.3%), joint and muscle pain (58.1%), and back pain

56

(54.6%) were found to be the most common symptoms
(data were not shown in the table). When the frequency of
symptoms was evaluated according to BMI classification,
a significant difference was found between the groups in
terms of headache and muscle pain (P < .05). When the
appetite status of the individuals was evaluated, more
than half (59.1%) stated that their appetite decreased
during the disease (data were not shown in the table).
When the appetite status was evaluated according to BMI
classification, although the decrease (51.1%) and increase
(53.6%) in the appetite status of individuals with normal
weight were found to be higher, no significant difference
was found between the groups (P > .05).

The evaluation of the consumption of main meals and
snacks before, during, and after the disease is shown in
Table 3. It was found that the main meal consumption of
individuals during the illness was lower than that before
and after the illness, but a statistically significant differ-
ence was found only for the dinner (P < .05).

The evaluation of individuals’ consumption of various
food groups during the illness is given in Table 4. It was
determined that there was no change in the consump-
tion of milk, yogurt, eggs, meat/chicken, fish, legumes,
oilseeds, green leafy vegetables, fast food, and packaged
food, and there was an increase in fruit consumption in
more than 50% of the individuals during the disease.

The evaluation of individuals’ use of vitamin and min-
eral supplements before, during, and after the disease is
shown in Table 5. It was determined that the use of at
least 1 vitamin and mineral supplement increased during
the disease (55.6%) compared to the pre-disease period
(38.4%), and although it tended to decrease after the dis-
ease, it was more (51.6%) compared to the pre-disease
period (P < .05). The most preferred vitamin and min-
eral supplement during the disease was detected to be
vitamin C (41.1%) and multivitamin (18.2%).

The evaluation of the individuals’ use of functional food
and herbal products before, during, and after the disease
is shown in Table 6. It was revealed that all individuals
(100%) used at least 1 functional food and herbal prod-
uct during the disease. Although they preferred functional
foods before the illness, the functional foods and herbal
products that increased in use during illness were curcuma
(28.2%), ginger (16.5%), and thyme (11.0%), respectively.

DISCUSSION

Adequate and balanced nutrition has an important place
in the prevention and management of viral respiratory
tract infections and in the fight against COVID-19 due to
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Table 3. The Evaluation of the Consumption of Main Meals

Table 2. The Evaluation of the Severity of Recovery,

Appetite Status, and the Symptoms Experienced During and Snacks of Individuals Before, During, and After the

the Disease of the Individuals According to the Body Mass Disease
IndexiClassification Breakfast Lunch Dinner
Normal |Overweight/ o o o
Severity of Underweight| Weight Obese N (%) N (%) N (%)
recovery N (%) N (%) N (%) x4 P Before disease 338 (84.3) 245 (61.1) 379 (94.5)?
z/ef)’s';\)”d 2 (7.0) 33(57.9) | 20(35.1) 12222, During disease 323 (80.5) 227 (56.6) 362 (90.3)°
n= .
Mild 10 (8.7) 66 (57.4) | 39(33.9) After disease 328 (81.8) 241 (60.1) 380 (90.8)°
(h=115) Mid-morning | Afternoon Night
:\r/]lciozzr;)te 13 (8.6) 85(55.9) 54 (35,5) N (%) N (%) N (%)
Cavare 3(4.1) 29 (39.7) 41(56.2) Before disease 63 (15.7) 241 (60.1) 179 (44.6)2
(n=73) During disease | 77 (19.2) 222 (55.4) | 146 (36.4)
Very severe - - 4 (100)
(n =y4) After disease 55 (13.7) 231 (57.6) 184 (45.9)c
Symptoms during disease McNemar test; a, b for groups of different letters P < .05, for groups
Cough 17(9.5) | 92(51.4) | 70(39.1) | 1.944; | |cfsameletters P>.05.
=179 .378
(nh ) - : the effects of individuals’ nutritional habits and nutritional
E or:}r:esso 5(62) 37 (45.7) 39 (48.1) 312;’2 status on the immune response."" Especially during the
(nria81) ’ pandemic period, individuals make changes in their dietary
Nasal 15(9.3) 88 (54.7) | 58(36.0) |32.110;
congestion -348 Table 4. The Evaluation of Individuals’ Consumption of
(n=161) Various Food and Food Groups During the Disease
Loss of taste 17 (6.7) 134 (52.8) | 103 (40.6) | 0.825; Not
e Sl (s Increased | Decreased | changed
(n=254) Various Food and
Headache 27 (10.2)* |135(51.1)°| 102 (38.6)° | 8.474; Food Groups N (%) N (%) N (%)
(n=264) 014% | vk 68(17.0) | 84(20.9) | 249 (62.1)
Joint pain 18 (7.7) 117 (50.2) | 98 (42.1) 1.924;
(n=233) 382 | |Yogurt 130 (32.4) | 71(17.7) | 200 (49.9)
Back pain 18 (8.2) 108 (49.3) | 93 (42.5) 2.814; Egg 91 (22.7) 91(22.7) | 219 (54.6)
=219 .24
(n ) > Meat/chicken 100 (24.9) | 89(22.2) | 212 (52.9)
Muscle pain 17 (8.9)*° 89 (46.6)> | 85 (44.50° | 6.310;
(n=191) .043* Fish 57 (14.2) 81 (20.2) | 263(65.6)
Weakness 25(8.1)  |161(51.9)| 124(40.0) | 1.104; | | Legumes (chickpeas, | 48(12.0) | 92(22.9) | 261(65.1)
and fatigue .576 lentils, beans, kidney
(n=310) beans)
Appetite status Nuts and oilseed 99 (24.7) | 87 21.7) | 215 (53.6)
Increased - 15 (53.6) 13 (46.4) 4.194; (hazelnuts, peanuts,
(n=28) -380 almonds, walnuts)
D d 18 (7.6 121 (51.1 98 (41.4
(nf;;‘;s)e (7.6) >1.1) @14 Green leafy vegetables | 120 (29.9) | 76 (19.0) | 205 (51.1)
Not 12 (8.9) 76 (56.3) 47 (34.8) Fruits 217 (54.1) | 51(12.7) | 133 (33.2)
(Chi’;%es‘;' Fast food (lahmacun, 27(67) | 157(39.2) | 217(54.1)
i hamburger, pide, etc.)
Chi square test, *P < .05; *For groups of different letters P < .05,
for groups of same letters P> 05, Packaged foods 36(9.0) | 157 (39.2) | 208 (51.9)
Individuals stated more than one symptom in the symptoms experi- (biscuits, cake,
enced during the disease. chocolate, etc.)
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Table 5. The Evaluation of Individuals’ Use of Vitamin and

Mineral Supplements Before, During, and After the Disease

Before During After
Use of Vitamin and Disease Disease Disease
Mineral Supplements N (%) N (%) N (%)
At least 1 vitamin and | 150 (38.4)2 | 263 (55.6)° | 207 (51.6)°
mineral supplement
Multivitamin 31(7.7) 73(18.2) 43 (10.7)
Vitamin C 57 (14.2) | 165(41.1) | 119 (29.7)
Vitamin D 43 (10.7) 22 (5.5) 36 (9.0)
Vitamin B, 14 (3.5) 1(0.2) 7(1.7)
Iron 1(0.2) - 1(0.2)
Zinc 1(0.2) = -
Calcium 1(0.2) 1(0.2) -
Omega 3 2(0.5) 1(0.2) 1(0.2)

Chi square test, **For groups of different letters P < .05, for groups of

same letters P > .05.

habits in order to protect themselves from the effects of

the disease and to overcome the disease mildly.'>"

In order to ensure adequate and balanced nutrition
during the pandemic period, national and international

Table 6. The Evaluation of the Individuals’ Use of

Functional Food and Herbal Products Before, During, and
After the Disease

. Before During After

Use of Functional . . .
Disease Disease Disease

Food and Herbal
Products N (%) N (%) N (%)
At least 1 functional 321 (80.0)* | 401 (100)* | 385 (96.0)°
food and herbal
product
Curcumin 59 (14.7) | 113(28.2) | 67 (16.7)
Ginger 37 (9.2) 66 (16.5) 95 (23.7)
Thyme 41 (10.2) 44 (11.0) 40 (9.9)
Thyme oil 18 (4.5) 16 (4.0) 12 (2.9)
Black elderberry 3(0.7) 1(0.2) 6 (1.5)
Lemon 53(13.2) 49 (12.2) 45 (11.2)
Honey 171 (42.6) | 98 (24.4) | 110 (27.4)

same letters P > .05.

Individuals indicated more than one option.

Chi square test, **For groups of different letters P < .05, for groups of
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organizations have specified that it is important to include
fruit, vegetables, whole grain products, high protein
foods (legumes, meat, eggs, fish, chicken, oilseeds, etc.),
and dairy products (milk, yogurt, ayran, cheese, etc.) in
daily nutrition. In addition, they have recommended limit-
ing daily caffeine consumption and avoiding consumption
of sugary and carbonated beverages and packaged foods
with high trans-fat content.' When studies examining
the nutritional habits of individuals in the pandemic are
examined, it is seen that there is an increase especially
in fruit consumption.”™"” The results of the present study
are consistent with the literature, and it was determined
in the study that there was an increase in fruit consump-
tion of individuals during the disease. Although there are
studies in the literature indicating that the consumption of
foods cooked with the frying method, sugary/carbonated
beverages, packaged foods such as sweets, chocolate,
cake, and biscuits, and some unhealthy foods such as fast
food has increased in this period,'®'? our study revealed
no change in the consumption of fast food and packaged
food in more than 50% of individuals during the disease.
In studies evaluating the frequency of consumption of
main meals and snacks during the pandemic period, it
was reported that individuals increased the frequency of
snack consumption,®?? and particularly, breakfast from
the main meals was skipped.? In the present study, it was
found that the consumption of main (breakfast, lunch, and
dinner) and snack (night and afternoon) meals, except for
late-morning meal, was lower during the illness than that
before and after the illness. The main reason for this is that
the loss of taste and smell, which is among the symptoms
that occur in patients due to the disease, suppresses the
appetite and reduces the desire to eat.* According to the
results of the study, it was found that more than half of
the patients (63.3%) experienced loss of taste and smell.

There are studies conducted on the potential interac-
tions between nutrition and the immune system during
the pandemic period.? The role of vitamins, minerals, and
some functional nutrients and herbal products has been
mentioned more in order to protect from the effects of
the disease, to reduce the negative effects of the dis-
ease on health, and to overcome the symptoms in the
mildest way possible during the disease.? In studies in
which the effect of micronutrient supplementation such
as vitamin D, B,,, vitamin C, zinc, and magnesium has
found to increase immune function in individuals diag-
nosed with COVID-19, it should be noted that although
the supplement has been found to have a positive effect
on some symptoms of the disease, the level of evidence
is low.23" In this study, it was determined that the use of
at least 1 vitamin and mineral supplement during the dis-
ease (55.6%) increased compared to the pre-disease
period (38.4%), and although it tended to decrease after
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the disease, it was still higher (51.6%) compared to the
pre-disease period. It was found that the most preferred
vitamin and mineral supplements during the disease were
vitamin C (41.1%) and multivitamin (18.2%), respectively.

Clinical studies are being conducted to evaluate the long-
term effects of bioactive components in functional foods
and herbal products, as well as vitamin and mineral sup-
plements, during the pandemic.32* In the studies carried
out, it has been stated that individuals consider functional
foods and some herbal products to be effective in protect-
ing against the effects of diseases related to COVID-19.33:34
In the present study, it was detected that all of the indi-
viduals (100%) used at least 1 functional food and herbal
product during the disease. Although they preferred func-
tional foods before the illness, the functional foods and
herbal products that increased in use during illness were
curcuma (28.2%), ginger (16.5%), and thyme (11.0%).

The pandemic period has caused two-way changes in
the eating habits of individuals, as positive and negative.
In this study, it was determined that there were some
changes in the eating habits of COVID-19 patients dur-
ing the disease process, compared to before and after
the disease. In particular, it was concluded that individu-
als used more vitamin and mineral supplements during
illness, preferred the use of more functional foods and
herbal products, and increased their fruit consumption.
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ABSTRACT

Nutrition therapy is a critical intervention in the continuation of vital functions for patients whose nutritional needs cannot be met
via normal nutrition. In recent years, thanks to the developments in medicine and technology, enteral and parenteral nutrition
has been widely used. Nutrition therapy requires good care and teamwork at the beginning, treatment process and termination
stages. The aim of this review is to provide information in line with the current literature on the issues of nutritional care practices,
about which nurses working in nutrition units in Turkey are often curious. In addition, this review aims to raise awareness about the
duties and responsibilities of nurses in nutritional therapy, who are members of the nutritional support team.

Keywords: Enteral nutrition, nursing, nutritional care, parenteral nutrition

INTRODUCTION

Nutrition is a mandatory action to take the nutrients
needed by the body in sufficient quantities and at appro-
priate times in order to protect and improve health and
the quality of life." Mortality and morbidity rates are higher
in patients who do not have adequate and balanced nutri-
tion.” Nutritional therapy is applied for patients in cases
in which nutrition cannot be achieved naturally or energy
and calorie intake is insufficient due to various factors
such as cancer, trauma, chronic diseases, and surgical
interventions.”? Factors such as increased average life
expectancy in the world and in our country, increased
incidence of chronic diseases, increased life expectancy
with chronic diseases, and surgical interventions have led
to an increase in the number of patients in need of nutri-
tional therapy.>¢ Nursing care has an important place in
the safe application of enteral nutrition (EN) or parenteral
nutrition (PN) treatments and in the follow-up of patients.’
Responsibilities and duties of nurses related to nutritional
therapy differ among countries and even among institu-
tions.*® While the duties and responsibilities of nutri-
tion nurses in Europe have been defined, the duties and
responsibilities of certified nutrition nurses related to the
nursing care in nutritional therapy have not been defined
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in our country.”?'° This may cause nutrition nurses to
experience dilemmas in clinical practice and patient care.
Currently, according to the Regulation on the Amendment
of the Nursing Regulation published in the official gazette
in our country in 2011, intensive care nurses are respon-
sible for determining the nutritional needs of the patients
(enteral and parenteral nutrition), planning and imple-
menting the nursing care according to their needs, and
ensuring the continuity of the sterilization of the devices
used in nutrition."

Nurses have important responsibilities in the follow-up
of patients receiving nutritional therapy and in observing
and recording treatment-related complications. With an
effective nursing care, nutritional therapy can be applied
correctly and effectively, and the development of com-
plications in the patient can be prevented.”'? In this
direction, a Nursing Study Group was formed under the
Turkish Society of Clinical Enteral and Parenteral Nutrition
(KEPAN) in 2015, and studies were initiated to standardize
the practices of nurses working in nutrition units in Turkey
in line with the literature. The administrative staff of the
study group consists of experienced nutrition nurses work-
ing in the clinical nutrition unit and doing clinical research
in the field and academic nurses. Within the scope of
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the scientific activities of the study group, training pro-
grams are organized for nutrition nurses. In addition to
these trainings, a mobile messaging application group
(Nutrition Nurses WhatsApp group) was established by
the members of the KEPAN Nursing Study Group, where
nutrition nurses can ask questions to be answered by the
members of the study group across Turkey. This platform
has been actively used since 2015 and is currently in con-
tact with approximately 300 nurses. Moreover, nutrition
nurses working in various cities of Turkey can reach the
KEPAN Nursing Study Group via e-mail. In this review,
11 questions most frequently asked by nutrition nurses in
the Nutrition Nurses WhatsApp group and via e-mail were
answered in line with the studies and guidelines in the lit-
erature. In this respect, it is thought that this article can be
a resource that nutrition nurses can refer to in cases they
encounter frequently in practice.

Frequently Asked Questions on Enteral
Nutrition

Nutrition nurses directed some situations that they
encountered and hesitated during their routine work
in the clinic to the Nutrition Nurses WhatsApp group
and the KEPAN Nursing Study Group via e-mail. Based
on the current literature, these questions were answered
by the study group, and the questions and answers were
recorded. According to incoming data, nutritional nurses
frequently ask 7 questions about EN. Five of these ques-
tions are about the administration of enteral nutrition
therapy and the other 2 are about the complications of
EN therapy.

How Should the Water Need of the Enterally Fed
Patient Be Met?

The amount of fluid needed by the patient is calculated
by the physician considering the patient's weight, the

Main Points

e The KEPAN Nursing Study Group aims to provide evi-
dence-based and standardized nursing care for patients
receiving nutritional therapy. For this reason, a WhatsApp
group has been established with nurses working in Turkey
to provide information exchange among nurses, and the
group's executive board makes literature-based explana-
tions on issues about which nurses have difficulty in clini-
cal care.

® |n this communication process, it has been revealed that
some topics are widely wondered by nutrition nurses
and that there is no resource that can be presented as a
guideline in this field.

e |tis expected that this review will be a resource frequently
used by nutrition nurses and will pave the way for nursing
studies in this field.
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number of calories given, the current disease, and clinical
condition. However, the liquid ratio of the given product
and also the amount of the water to be used for diluting
the drugs and washing the tube should be considered.’**

What Are the Findings That the Nurse Should

Observe Regarding Fluid-Electrolyte Imbalance in an
Enterally Fed Patient?

In enterally fed patients, symptoms such as edema or
dehydration signs, muscle twitches or spasms, dryness
of the mucous membrane, and changes in consciousness
may occur due to fluid-electrolyte imbalance.®'® Nurses
should observe patients in terms of such findings, monitor
vital signs, amount of fluid intake and loss, diarrhea, vom-
iting, fistula or ostomy outputs, daily weight changes, and
laboratory findings and inform the nutrition team.%7:1213

When Can the Feeding of Patient Be Started After the
Percutaneous Endoscopic Gastrostomy tube is
placed?

There is no consensus regarding the time to start feeding
after percutaneous endoscopic gastrostomy is opened.
The traditional approach in clinics tends to start enteral
feeding 24 hours after percutaneous endoscopic gastros-
tomy is opened. In a meta-analysis study, it was stated
that starting enteral nutrition in the early and late periods
did not differ in terms of the development of complica-
tions.” Due to the results showing that early initiation
of nutrition is safe for patients, the nutrition is well toler-
ated, and the length of hospital stay is shortened, it is
recommended to start feeding in <4 hours according to
the American Society of Parenteral and Enteral Nutrition
(ASPEN) guideline and after 2-4 hours according to the
European Society for Clinical Nutrition and Metabolism
guideline.’1

What Should Be Considered When Administering
Drugs From Percutaneous Endoscopic Gastrostomy?
Drug-related properties such as the suitability of the drug
that will be given through the gastrostomy tube for being
administered with the nutritional product, the stability of
the drug, possible drug interactions, the diameter of the
feeding tube, and the position of the tube should also be
evaluated.” The following American Society of Parenteral
and Enteral Nutrition recommendations should be con-
sidered when administering medication from the gastros-
tomy tube.®

e Medication should not be added directly into the
enteral nutrition product.

* Opinion of the clinical pharmacist should be sought
regarding the form, side effects, and interaction of the
drug requested by the physician with the enteral prod-
uct given to the patient.



Clin Sci Nutr 2022; 4(2): 61-65

Uzunoglu et al. Frequently Asked Questions about Nutritional Treatment

* Each drug should be administered separately through
the feeding tube.

¢ |f possible, liquid dosage forms of drugs should be used.

* Immediate-release solid dosage forms approved for
enteral administration according to the pharmacist's
instructions may be used. Drug preparation techniques
may include:

e crush the simple compressed tablets into a fine pow-
der and mix them with purified water;

e open the hard gelatin capsules and mix the powder
containing the immediate-release drug with pure
water.

e Drugs should not be mixed together.

e Only clean enteral syringes (>20 mL) should be used to
administer drugs via the enteral route.

* Appropriate tube irrigation should be performed in
drug administration:

e stop feeding and flush the tube with at least 15 mL
of distilled water before administering medication;

e administer the drug using a clean enteral syringe;

e re-wash the tube with at least 15 mL of distilled water,
taking into account the patient's volume status;

e administer the next medicine;

¢ rinse the tube one last time with at least 15 mL of
distilled water.

e Oral syringes labeled “for oral use only” should be
used for drug administration through the feeding tube.

* Enteral nutrition therapy can be delayed for 30 minutes
or more, when appropriate, to prevent changes in the
bioavailability of the drug.

¢ In cases of doubt about drug administration, it is a cor-
rect approach not to administer the drug until certain
information is obtained.

How Often Should Gastric Residual Volume
Monitoring Be Performed in Intensive Care Patients?
There is no clear consensus on the threshold value, moni-
toring frequency and protocol of GRV in current studies
and guidelines. Moreover, studies at the level of evidence
directly linking GRV and aspiration pneumonia are not suf-
ficient. Although it is considered that GRV monitoring is
not required routinely in the care of critically ill patients,
ASPEN recommends that patients be evaluated for gas-
trointestinal intolerance every 4 hours and that the GRV
threshold value be considered as >500 mL, taking into
account other intolerance findings such as nausea, vomit-
ing, and abdominal distension.” Similarly, the European
Society of Intensive Care Medicine recommends adding
prokinetic agents to the treatment plan in cases where
GRV is >500 mL, reducing the nutrition rate by half by

evaluating other intolerance findings and rechecking it
every 6 hours."”

Can the Patient Be in the Prone Position During the
Enteral Nutrition Process?

It is recommended that the patient's head be elevated
30-45° during enteral nutrition.” However, if the patient's
condition requires feeding in the prone position, EN can
also be provided in this way.’ In a systematic review by
Machado et al.” in which they investigated the effect of
prone position on GRV and other clinical outcomes in adult
and pediatric patients hospitalized in tertiary intensive
care unit, 2 of the 4 studies did not show any difference
in GRV in prone and supine positions [Van der Voort and
Zandstra® Lucchini et al?']. In 1 study, GRV was reported
to be higher in the prone position? and in another study,
GRV was higher in the supine position.?? Feeding in the
prone position alone is not a contraindication or limitation
for EN.?* Oral hygiene of the patient should be ensured,
an evaluation should be made every 4 hours in terms of
intolerance, and prokinetic agents should be considered
if clinically necessary.” Post pyloric tube feeding should
be preferred in patients with a high risk of aspiration or
with high GRVs."™

Frequently Asked Questions About
Parenteral Nutrition

Nutrition nurses consulted the KEPAN Nursing Study
Group via the Nutrition Nurses WhatsApp group and
e-mail about some of the situations that they encoun-
tered and hesitated about PN during their routine work
in the clinic. Based on the current literature, these ques-
tions were answered, and the questions and answers were
recorded. Four frequently asked questions about PN from
nutrition nurses and their answers are given below.

Can the Port Be Used for Parenteral
Nutrition?

Parenteral nutrition therapy can be provided by periph-
eral or central venous access, depending on the osmolar-
ity of the nutritional solution and the duration of PN. In
cases where the osmolarity of the PN solution is above
900 mOsm/L and PN is required for a long time (more
than 10-14 days), PN therapy can be applied through
implanted ports through the central venous access
rOUteS.9'1O’17’25

What Should Be Done in Case of Extravasation During
Parenteral Nutrition?

In order to prevent the development of extravasation, the
catheter insertion site should be evaluated at least once
a day for symptoms such as pain, tenderness along the
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vein, redness and warmth before PN treatment, and more
frequently in the first hours of the day when nutritional
therapy is started. It is recommended that the peripheral
venous route be observed at 30-minute intervals and the
central venous route at 1-hour intervals for the devel-
opment of complications, especially during the use of
2-in-1 PN solutions.?

In the safe application of parenteral nutrition therapy,
maintaining the patency of the venous access in catheter
care and observing the catheter insertion site for catheter-
related complications are important nursing interventions.
When extravasation findings are detected, the infusion of
the nutritional product s stopped immediately.?¢2¢ The site
should be followed up for redness, pain, etc. Dermatology
consultation may be requested.?*?® Methods such as local
cold application and lotion or cream application may be
preferred.”

What Should Be Considered in the Filling and
Transportation of Parenteral Nutrition Products?
According to the “Guideline for Safe Practices for
Parenteral Nutrition” prepared by the Republic of Turkey
Ministry of Health, PN solutions should be prepared under
the responsibility of the pharmacist. In the clinical setting,
PN bags can be stored on the shelf of the refrigerator
for 6 days at 4°C and for 24 hours at room temperature,
as long as their asepsis is intact. Manufacturer's recom-
mendations should be taken into account for ready-to-use
commercial products. intra-venous is attached to the PN
bag or if a drug that will destabilize within 24 hours (trace
element, phosphorus, etc.) is added to the bag, the bag
should be used within 24 hours. Parenteral nutrition solu-
tions should be placed in closed and locked trolleys and
sent to clinics and delivered by signature.?

CONCLUSION

The Turkish Society of Clinical Enteral and Parenteral
Nutrition Nursing Study Group aims to continue its stud-
ies for the realization of nutritional care practices in line
with the information having high level of evidence in the
light of the literature. In this review, the questions fre-
quently asked to the study group by the nutrition nurses
in our country were determined and the answers to these
questions were compiled. In this direction, it is thought
that this review will guide the nurses working in the nutri-
tion units for the safe application of nutritional therapy.

Peer-review: Externally peer-reviewed.
Author Contributions: Concept - K.U., G.K,, D.S., K.A.; Design
-G.K., D.S;; Supervision - K.U., G.K.; Funding - K.U., G.K., D.S.,

K.A.; Materials — K.U.; Data Collection and/or Processing — K.U.,

64

G.K.; Analysis and/or Interpretation — G.K., D.S.; Literature
Review — G.K., D.S.; Writing — G.K.; Critical Review — D.S.,
K.U., KA.

Acknowledgments: The authors thank the KEPAN nurse study
group for effective information sharing.

Declaration of Interests: The authors have no conflicts of inter-
est to declare.

Funding: The authors declared that this study has received no
financial support.

REFERENCES

1. Sobotka L. Basics in Clinical Nutrition. Galen: Press;
2019:69-74.

2. Cederholm T, Barazzoni R, Austin P, et al. ESPEN guidelines
on definitions and terminology of clinical nutrition. Clin
Nutr. 2017;36(1):49-64. [CrossRef]

3. ASPEN Board of Directors, the Clinical Guidelines Task
Force. Guidelines for the use of parenteral and enteral nutri-
tion in adult and pediatric patients. JPEN J Parenter Enter
Nutr. 2002;26(suppl):144.

4. Taylor BE, McClave SA, Martindale R.G., et al. Guidelines
for the provision and assessment of nutrition support ther-
apy in the adult critically ill patient: Society of Critical Care
Medicine (SCCM) and American Society for Parenteral and
Enteral Nutrition (A.S.PE.N.). Crit Care Med. 2016;44(2):
390-438. [CrossRef]

5. Stroud M, Duncan H, Nightingale J, British Society of Gas-
troenterology. Guidelines for enteral feeding in adult hos-
pital patients. Gut. 2003;52(suppl 7):vii1-vii12. [CrossRef]

6. Lochs H, Allison SP, Meier R, et al. Introductory to the
ESPEN Guidelines on enteral Nutrition: terminology, defini-
tions and general topics. Clin Nutr. 2006;25(2):180-186.
[CrossRef]

7. Akcay K, Suluhan D, Kesik G, Uzunoglu K, Kartal E, Sahna A.
Nursing practices in enteral nutrition. Cli Sci Nutr.
2020;2(1):1-14. [CrossRef]

8. Al Kalaldeh M, Watson R, Hayter M. Jordanian nurses’
knowledge and responsibility for enteral nutrition in the
critically ill. Nurs Crit Care. 2015;20(5):229-241. [CrossRef]

9. Schaefer A, Benbenishty J, Gutysz-Wojnicka A, et al. Nurses
responsibilities on providing enteral nutrition to the criti-
cally ill patient—an European Federation of Critical Care
Nursing Associations position paper. World Crit Care Nurs.
2019;12(3):86-89.

10. National Collaborating Centre for Acute Care (UK). Nutrition
Support for Adults: Oral Nutrition Support, Enteral Tube
Feeding and Parenteral Nutrition. London: National Col-
laborating Centre for Acute Care (UK); 2006. Available at:
https://www.ncbi.nlm.nih.gov/books/NBK49253

11. T.C. Resmi Gazete, 19 Nisan 2011, No: 27910.

12. Demirkan S, Ekincioglu A, Kelleci Cakir B. Enteral ve paren-
teral Niitrisyonda ilag Uygulamalarinda Dikkat Edilecek
Hususlar. Turk Klin J Intensive Care-Spec Top. 2017;3(2):
115-122.


https://doi.org/10.1016/j.clnu.2016.09.004
https://doi.org/10.1097/CCM.0000000000001525
https://doi.org/10.1136/gut.52.suppl_7.vii1
https://doi.org/10.1016/j.clnu.2006.02.007
https://doi.org/10.5152/ClinSciNutr.2020.984
https://doi.org/10.1111/nicc.12065
https://www.ncbi.nlm.nih.gov/books/NBK49253

Clin Sci Nutr 2022; 4(2): 61-65

13.

14.

15.

16.

17.

18.

19.

20.

Uzu

noglu et al. Frequently Asked Questions about Nutritional Treatment

Ozen AT, Enc N. Kritik Hastaliklarda Sivi Elektrolit Dengesi
Degisikliklerinde ~ Hemsirenin ~ Roll.  Kardiyovaskdler
Hemsirelik Derg. 2013;4(5):9-13.

Szary NM, Arif M, Matteson ML, Choudhary A, Puli SR,
Bechtold ML. Enteral feeding within three hours after
percutaneous endoscopic gastrostomy placement: a
meta-analysis. J Clin Gastroenterol. 2011;45(4):e34-e38.
[CrossRef]

Boullata JI, Carrera AL, Harvey L, Escuro AA, Hudson L,
Mays A. ASPEN safe practices for enteral nutrition therapy
task force. J Parenter Enter Nutr, 2017;41(1):15-103.
Bischoff SC, Austin P, Boeykens K, et al. ESPEN guideline
on home enteral nutrition. Clin Nutr. 2020;39(1):5-22.
[CrossRef]

Singer P, Blaser AR, Berger MM, et al. ESPEN guideline on
clinical nutrition in the intensive care unit. Clin Nutr.
2019;38(1):48-79. [CrossRef]

Ellis C, Brown M, Rosario K.A.D., et al. A review of the
tolerance and adequacy of enteral nutrition administered

in the prone position in critically ill patients receiving
mechanical ventilation. Curr Dev Nutr.2021;5(Suppl_2):216.
[CrossRef]

Machado LS, Rizzi P, Silva FM. Administration of enteral
nutrition in the prone position, gastric residual volume and
other clinical outcomes in critically ill patients: a systematic
review. Rev Bras Ter Intensiva. 2020;32(1):133-142.

Van der Voort PH, Zandstra DF. Enteral feeding in the
critically ill: comparison between the supine and prone
positions: a prospective crossover study in mechanically
ventilated patients. Crit Care. 2001;5(4):216-220.
[CrossRef]

21

22.

23.

24.

25.

26.

27.

28.

29.

. Lucchini A, Bonetti |, Borrelli G, Calabrese N, Volpe S,
Gariboldi R, et al. Enteral nutrition during prone positioning
in mechanically ventilated patients. Assist Inferm Ric.
2017;36(2):76-83. [CrossRef]

Reignier J, Mercier E, Le Gouge A, et al. Effect of not moni-
toring residual gastric volume on risk of ventilator-associate
d pneumonia in adults receiving mechanical ventilation and
early enteral feeding: a randomized controlled trial. JAMA.
2013;309(3):249-256. [CrossRef]

Chen SS, Tzeng YL, Gau BS, Kuo PC, Chen JY. Effects of
prone and supine positioning on gastric residuals in preterm
infants: a time series with crossover study. Int J Nurs Stud.
2013;50(11):1459-1467. [CrossRef]

Barazzoni R, Bischoff SC, Breda J, et al. ESPEN expert state-
ments and practical guidance for nutritional management
of individuals with SARS-CoV-2 infection. Clin Nutr.
2020;39(6):1631-1638. [CrossRef]

Worthington P, Balint J, Bechtold M, et al. When is paren-
teral nutrition appropriate? J Parenter Enter Nutr.
2017,41(3):324-377.

Tait J. Nursing Management. In: Total Parenteral Nutrition.
A Practical Guide for Nurses. Hamilton H. editor. Edinburgh:
Churchill Livingstone; 2000.

Clynes M, O'Connor C. The gastrointestinal system. In:
Coynes ., Neill F, Clinical Skills in Children’s Nursing.
Oxford: Oxford University Press; 2010.

Ulusal Damar Erisimi yonetimi Rehberi 2019. Hastane
Infeksiyonlari Derg. 2019;23:1-54.

T.C. Saglik Bakanhgr Tedavi Hizmetleri Genel Mudurluga.
Total Parenteral Nitrisyon icin Givenli Uygulamalar Rehberi;
2010.

65


https://doi.org/10.1097/MCG.0b013e3181eeb732
https://doi.org/10.1016/j.clnu.2019.04.022
https://doi.org/10.1016/j.clnu.2018.08.037
https://doi.org/10.1093/cdn/nzab029_017
https://doi.org/10.1186/cc1026
https://doi.org/10.1702/2721.27752
https://doi.org/10.1001/jama.2012.196377
https://doi.org/10.1016/j.ijnurstu.2013.02.009
https://doi.org/10.1016/j.clnu.2020.03.022

CLINICAL SCIENCE OF

— NUTRITION Z===°7

DOI: 10.5152/ClinSciNutr.2022.220428

Percutaneous Endoscopic Gastrostomy Infection: 10% Povidone

lodine Miracle

Giildan Kahveci'®, Selma Dagci®, Ekmel Burak OzsenelP®, Sema Basat?

'Department of Nutrition Nursing, Health Sciences University, Umraniye Training and Research Hospital, Istanbul, Turkey
*Department of Gastroenterology, Health Sciences University, Umraniye Training and Research Hospital, istanbul, Turkey
3Department of Internal Medicine, Health Sciences University, Umraniye Training and Research Hospital, istanbul, Turkey

Cite this article as: Kahveci G, Dagci S, Ozsenel EB, Basat S. Percutaneous endoscopic gastrostomy infection: 10% povidone iodine miracle. Clin
Sci Nutr. 2022;4(2):66-69.

ABSTRACT

Gastrostomy is the procedure of inserting a tube through the abdominal wall into the stomach in order to provide nutrition in
cases where gastrointestinal system functions are normal but oral intake is not sufficient and enteral nutrition is predicted to take
more than 4-6 weeks. Gastrostomy was first introduced in 1980. Although minor complications such as peristomal infection and
infiltration, pneumoperitoneum, gastrointestinal bleeding and ulceration may be seen due to gastrostomy; Major complications
such as necrotizing fasciitis, colocutaneous fistula and aspiration may also occur. In the literature, 1-4% minor and 8-30% impor-
tant results related to gastrostomy are reported. Peristomal, which is one of the gastrostomy minor examinations, can already be
treated with close and good care. In our case report, infections that may occur at the gastrostomy insertion site were reported,
possible causes were discussed, a case with a diagnosed with peristomal infection and treated with povidone iodine solution
(baticone/betadine) was presented, and the literature on the subject was compiled.

Keywords: Gastrostomy, infection, patientcare, povidone-iodine

INTRODUCTION

The process of placing a feeding tube from the point where
the stomach is opened into the stomach in the patients,
who have a functional gastrointestinal tract but cannot be
fed adequately, is called gastrostomy.! Gastrostomy is
widely used because it is easy to insert, inexpensive, and
complications can be prevented.? Infections after gastros-
tomy procedure can be seen as peristomal, abdominal
wall abscess, and necrotizing fasciitis.® Peristomal infec-
tions may occur due to foreign body reactions in the gas-
trostomy region, and its incidence is reported to be 15%
in the literature. Peristomal infections can be successfully
treated with appropriate wound care and antibiotic ther-
apy.* Factors such as lack of antibiotic prophylaxis, host
factors (malnutrition, obesity, diabetes, malignancy), drug
treatments (immunosuppressive drug, chronic corticoste-
roid therapy), excessive traction between the inner plate
and the stomach wall, and inadequate dressing predis-
pose to infection.® While the first of these measures is
antibiotic prophylaxis administered 30 minutes before the
procedure, the second is oral care with chlorhexidine.®”
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66

It has been determined in the studies performed that the
prevalence of peristomal infection decreased from 29%
to 7% with a single dose of broad-spectrum antibiotic
administration 30 minutes before the gastrostomy proce-
dure.? In a study by Koca and Tarm (2019), in which the
effect of pre-procedural oral care on peristomal infection
in patients who underwent gastrostomy was evaluated,
it was reported that 23.5% of the patients who did not
receive oral care before gastrostomy application devel-
oped peristomal infection. In the same study, peristomal
infection was found in 10.8% of the patients who under-
went oral care before gastrostomy.® The third preventive
measure is based on early detection of signs and symp-
toms of infection (erythema, purulent and/or foul-smelling
exudate, fever, and pain). Routine skin care and antimicro-
bial pomades should be used to treat peristomal infec-
tions. If there is hair in the tube placement area, cutting
it using an electric shaver is also recommended as part of
infection precautions.®

Povidone-iodine has fast bactericidal, sporicidal, tuber-
culocidal, virucidal, and fungicidal effects on the applied
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surface. The antimicrobial effect of iodine is rapid even
at low concentrations, but the exact mode of action is
unknown.’

The most commonly used agents in skin antisepsis are
alcohol-based chlorhexidine gluconate and povidone-
iodine solutions, which are effective against a wide variety
of bacteria, fungi, and viruses. There are no evidence-
based recommendations for the agent to be used in skin
antisepsis in the published guidelines for the prevention
of surgical site infections.™

In this case report, a case diagnosed with peristomal
infection and treated with 10% povidone-iodine solu-
tion is presented together with the literature in order to
emphasize the importance of patient care in the preven-
tion of peristomal infection.

CASE PRESENTATION

A 86-year-old male, married patient with dementia was
operated with the diagnosis of coccyx fracture as a result
of falling. While he was bedridden for 6 months, he con-
tinued his treatment in the intensive care unit for 25 days
with aspiration pneumonia. The patient, who was fed with
a gastrostomy tube for 3 months after the intensive care
treatment, applied to the emergency department due to
redness and discharge at the gastrostomy site, and was
interned in the palliative care unit for support purposes
(Figure 1). The patient’s admission laboratory values were
C reactive protein: 3.7 mg/L, white blood cell: 8.26 pL,
and albumin: 29.3 g/dL. Ceftriaxone was administered
intravenously (IV) once daily. Enteral nutrition has been
continued since the patient’s admission.

Until the seventh day of hospitalization in the palliative
care unit, a pomade containing sodium fusidate was
dressed and covered with sterile gauze. As the patient's
gastrostomy port infection did not improve despite the
dressing made with sodium fusidate-containing ointment
and intravenous ceftriaxone treatment, a consultation
with the nutrition nurse was requested by the physician
in charge of the palliative care unit on the seventh day of

Main Points

e The use of non-woven gauze in the care of gastrostomy is
important for the prevention of possible infections.

e The most important issue in the prevention of gastros-
tomy infections is the frequent education of patients and
their relatives with visual and auditory materials.

e In the treatment of gastrostomy infections, local appli-
cations such as povidone-iodine and systemic antibiotics
provide satisfactory results.

Figure 1. In percutaneous endoscopic gastrostomy
tube, discharge at the entry site and developed redness
around it.

his hospitalization. The patient was advised by the nutri-
tion nurse to wipe the dressing with 10% povidone-iodine
twice a day and leave the gastrostomy site open. On the
10th day of dressing with 10% povidone-iodine, it was
observed that the redness in the gastrostomy area was
completely gone and there was no discharge (Figure 2).
The patient was discharged on the 14th day.

DISCUSSION

The first dressing of the gastrostomy tube should be done
24 hours after the procedure. Hands should be washed
and non-sterile gloves should be worn." Gastrostomy
care should be done by cleaning with aseptic (0.9%
sodium chloride, sterile water, or boiled chilled water)
sterile gauze for the first 5-7 days and the area should
be kept dry. The gastrostomy site should be monitored
daily for signs of inflammation such as bleeding, pain, red-
ness, induration, and leakage.”'?" Sterile gauze (without

Figure 2. The appearance of the gastrostomy tube and
its surroundings after the application.
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shedding fibers) should be placed under the outer plate
as a Y dressing. Care should be taken that the dressing
is not tight when sterile gauze is placed under the outer
pad. After the gastrostomy site has healed (about 1 week
later), the stoma site should be cleaned twice a week
using sterile gauze, boiled cooled drinking water (or ster-
ile water) and soap, rinsed, and then left open after the
skin is gently dried completely.

In addition, dressing with glycerin hydrogel or glycogel
is recommended for gastrostomy care. After 1 week,
the tube should be returned to its starting position with
some free distance (0.5-1 cm) between the skin and the
outer support.’ While it is recommended in the litera-
ture to rotate the plate at the gastrostomy site 360° after
the first 24 hours to prevent the embedded buffer syn-
drome.® In the home enteral nutrition report published
by ESPEN in 2020, it is recommended that the plate of
the tube should not be rotated 360° for the first week,
but rotated every day after the gastrostomy tract has
healed (about a week later) and move it inward at least
once a week (minimum 2 cm, maximum 10 ¢cm) and bring
it to the same position.' Traction is not necessary for
the first 24 hours of the gastrostomy to better adapt the
stomach to the abdominal wall. It is recommended that
the patient take a shower (attaching a waterproof tape)
after a few weeks.”™*

In the study conducted by Avci and Otku'™ (2017) in
which they evaluated the antibacterial activities of some
antiseptics and disinfectants, povidone-iodine (10%)
was reported to be the most effective antiseptic, which
inhibits the growth of all bacteria on Acinetobacter bau-
mannii, Pseudomonas aeruginosa, methicillin-resistant
Staphylococcus aureus (MRSA), and vancomycin-resistant
Enterococcus bacteria. In the study by Yigit et al (2020)
in which they investigated the place of sodium hypo-
chlorite in the treatment of orthopedic infections, it was
reported that all bacteria in Staphylococcus aureus and
Staphylococcus epidermidis strains died after 2 min-
utes of exposure with povidone-iodine (0.35%)." Again,
in the same study, it was found that all bacterial strains
died when exposed to povidone-iodine (0.35%) for 5 min-
utes.” Kayan and Altan' reported that 10% povidone-
iodine solution was effective only against Escherichia coli,
Staphylococcus epidermidis, and Pseudomonas aerugi-
nosa strains in their study investigating the antimicrobial
activities of some disinfectants and antiseptics frequently
used in hospitals. It was found that 10% povidone-iodine
solution showed antimicrobial effect against all strains
except Staphylococcus epidermidis strain at 5 minutes.

Simsek' (compared the susceptibility of MRSA and
methicillin-sensitive Staphylococcus aureus (MSSA) isolates
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to various antiseptic and disinfectant agents and reported
that the most effective antiseptic against MSSA and MRSA
strains was povidone-iodine (10%)."®

When peristomal infection is suspected or diagnosed, the
antimicrobial agent is applied topically to the entry site
of the tube. However, if the infection does not resolve
despite this treatment, systemic broad-spectrum antibiot-
ics should be used. At the same time, the gastrostomy area
can be treated with antimicrobial ointment or a dressing
containing a sustained release antimicrobial agent (e.g.,
foams, hydrocolloids, or alginates)." In case of peristo-
mal leakage of gastric contents from the stoma site, care
with zinc oxide-based skin protectants is recommended.™
Our case was diagnosed with gastrostomy port infection,
and despite the sodium fusidate ointment and ceftriax-
one (IV) treatment, the infection findings continued, and
the area was wiped with 10% povidone-iodine twice a day
and kept dry, within the scope of expert opinion. On the
10th day of the application, the signs of infection in the
gastrostomy area completely disappeared (Figure 2).

After the patient is discharged, it is important for more
competent and high-quality care to provide support to
caregivers through written or visual materials to prevent
complications or to provide early treatment when compli-
cations develop.™ Caregivers should be advised to begin
home gastrostomy care after 1 week and clean every
other day with boiled chilled drinking water (or sterile
water) and then thoroughly dry the area. In a study con-
ducted by Green et al' (2019) evaluating the problems
experienced by caregivers of patients with feeding tubes
regarding tube care, it was reported that more than half
of the participants stated that they had to cope with prob-
lems with little or no support and that they did not know
whom to contact for help in tube management.

In conclusion, we consider that 10% povidone—iodine
solution is effective in the treatment of peristomal infec-
tion, as in our case. We believe that providing gastros-
tomy care when a peristomal infection develops by using
10% povidone-iodine solution by nutrition nurses and all
nurses who care for gastrostomy will reduce the signs of
infection. In this context, it is recommended to consoli-
date the research data by making more case series. In
addition, gastrostomy care should be taught to caregiv-
ers practically by following evidence-based practices by
nutrition nurses and health professionals. Dressing train-
ing should be planned by evaluating the education, age,
vision, and hearing abilities of the caregiver. The patient’s
gastrostomy dressing should be done by the nutrition
nurse after explaining it to the caregiver. The caregiver
should be encouraged to do the second dressing of the
patient and should be observed by the nutrition nurse.
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The caregiver should be supported for all procedures per-
formed during gastrostomy dressing. Written instructions
on gastrostomy care should be prepared in accordance
with the cognitive and educational level of caregivers.
Photos and dressing videos should be included in the
training materials as needed.
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