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1. INTRODUCTION

Medical advancements decrease mortality rate of critically ill patients over time. However, there
are increasing number of patients discharged to nursing home and rehabilitation centers. Energy
and protein deficit along with hypercatabolism during the period of critical illness may lead to
malnutrition and poorer clinical outcomes. This study aims to investigate the association between
energy and protein adequacy with and quality of life of Intensive Care Unit (ICU) survivors.
Prospective observational study was conducted to follow ICU survivors from ICU admission day
to a year post-admission. Convenience sampling was employed for study’s enrollment. Energy and
protein adequacy during critical illness were obtained from nutritional intake in ICU ward from
admission day until patients were discharged of ICU or maximum of 14 days. Quality of life was
measured using SF-12 and EuroQoL-5D-3L questionnaires through a phone interview. Of 189
patients followed, 105 patients were alive at 1-year post ICU admission. Only 26 ICU survivors
with a median age of 52.3 (18-83) years old were able to be reached. Most of the critically patient
received an adequate intake of energy (93%), protein (86.7%), and energy and protein (76.9%).
85% of ICU survivors reported poor quality of life. There was no association between energy
adequacy (p=0.158), protein adequacy (p=0.921), energy and protein adequacy (p=0.921) and the
quality of life. This study showed that most critically ill patients were adequately nourished during
the ICU stay and there was no association between energy and protein adequacy and quality of life
of 1-year ICU survivors.

Keywords: Quality of life, critically ill, energy adequacy, protein adequacy.

concluded that protein requirement among critically ill

Advancement in medical care has driven increase in
number of critically ill survivors worldwide [1]. Study
reported increase in length of hospitalisation and
complications among critically ill patients despite, the
decrease of Intensive Care Unit (ICU) mortality [2]. On the
other hand, the number of ICU patients discharged to nursing
homes and rehabilitation centres tripled from the year 2000
to 2012[3]. Patients suffers from difficulties to move due to
loss of strength during ICU stay. Patients who loss muscle
mass would have limited joints movement. Skeletal muscle
is the primary site of protein storage, and critical catabolic
illness causes progressive reduction in muscle mass that
leads to muscle atrophy [4, 5]. Consequently, ICU survivors
faces difficulties to move, which leads to limited daily
activities and poor quality of life due to the loss of lean body
mass.

Lean body mass may preserved through optimization of
nutrients intake during their stay in ICU [6]. American
Society of Parenteral and Enteral Nutrition (ASPEN) and
Society of Critical Medicine (SCCM) recommends energy
requirement at 25 to 30 kcal/kg/day[7]. A systematic review

patients between 2.0 to 2.5 g/kg/day is safe and optimal to
most of ICU patients [8]. Studies have shown that adequate
nutrition is necessary for optimal resolution of catabolism
and the rehabilitation of quality of life after ICU stay [9-11].
Increase of 25% in nutrition adequacy resulted in a
significant increase in physical functioning and role physical
domains in the SF-36 score at three months followed up after
ICU discharge. While there are numerous studies on quality
of life among critically ill survivors, there are limited studies
on the effect of nutrition therapy on Health-Related Quality
of Life (HRQoL) in the developing countries [12]. This
research aims to study the association between energy and
protein adequacy and the quality of life at one-year post ICU
discharge of local ICU survivors.

2. MATERIALS AND METHODS
2.1 Study design and patients

Prospective observational study was conducted in the
general ICU of University Malaya Medical Centre (UMMC)
Kuala Lumpur. This study was granted ethical clearance
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from MARA University of Technology (UiTM) Research
Ethics Committee: REC/234/18 and University Malaya
Medical Centre (UMMC) Research Ethics Committee:
201868-6376. The inclusion criteria were patients aged 18
years, admitted to ICU within 48 hours of hospital admission,
and expected to be mechanically ventilated in ICU for at
least seven days. Informed consent was obtained from
caretakers prior to data collection.

Data collection were conducted in two phases. Initial phase
included acquisition of nutrition related data inclusive of
energy and protein adequacy received by patients from day
one to 14 of ICU stay or until ICU discharge. The adequacy
of energy and protein intake was estimated by the ratio of
energy prescribed and intake. Adequacy of energy and
protein intake was determined with cut-off point of 60%.
Energy and protein were divided into three categories which
are underfeeding, adequate, and overfeeding with a cut-off
point. Cut-off point underfeeding was below 60%, adequate
60% to 100%, and overfeeding over 100%. Latter phase of
the study was conducted a year from the ICU admission
whereby data on quality of life of ICU survivors were
gathered through telephone interview. Quality of life was
measured using two quality of life questionnaires: SF-12 and
EuroQoL-5D-3L. The used of SF-12 along with EQ-5D
questionnaires were validated, widely used in studies of ICU
survivors, and suitable to be administrated through an
interview via a telephone call or email [13]. EQ-5D consists
of five dimensions, mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression. ICU survivors were
called at least three times before being considered as lost to
follow -up. The outcome of quality of life between the good
and poor groups was defined based on a cut-off point value
47 using SF-12 questionnaire. The quality of life below 47
will be categorized into poor outcome group, and the ICU
survivors with more than 47 quality of life score will be
categorized into good outcome group.

2.2 Statistical analysis

The data collected was analyzed using the Statistical
Package for the Social Sciences IBM SPSS (Version 24.0,
Chicago, IL, US). Kolmogorov—-Smirnov was used to check
the normality of the data. A p-value of <0.05 was taken to be
considered statistically significant. Data between the two
groups were analyzed using Student’s T-test and reported as
mean = SD or Mann-Whitney Test and reported as median +
IQR. The Chi-square or Fisher’s exact test was used to find
associations between categorical variables.

3. RESULT AND DISCUSSION
3.1 Results

A total of 189 patient screened, met the inclusion and
exclusion criteria of the study. Fifty-one and additional 33
critically ill patients died within 60 days and one year after
the ICU admission. Of the 105 living ICU survivors, only 26
patients responded and completed quality of life follows up.
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Table 1: Characteristics of the ICU survivor (N=26).

Good

. Total Poor QoL P
Characteristics (N=26) (Q’\?=L4) (N=22) value
Age® 52.3(18-83) 485 53.3+21.0 0.255

+19.0
Sex® 0.086
Male 16 (61.5) 4 (25.0) 12 (75.0)
Female 10 (38.5) 0(0.0) 10 (100.0)
Height, cm® 165.0 170.0 165.0+9.0 0.008
(151.0- +1.0
171.0)
Weight, kg* 675 (43.0- 68.1 67.4+13.0 0.919
90.0) +15.0
BMI kg/m? @ 244 (15.6- 2351#5.1 245+4.1 0.651
32.2)
Admission 0.660
category®
Surgical 9 (34.6) 1(11.1) 8 (88.9)
Medical 17 (65.4) 3(17.6) 14 (82.4)
SAPS Il Score? 48.38 52.75 4749 £ 0540
+15.07 +16.66 15.35
SOFA Score® 13.42 (9-19) 145440 12.0+4.0 0.196
APACHE Il Score? 23234578  26.75 2259 + 0191
+6.85 5.50
Total of Co-Morbid 0.162
Disease®
0 10 (38.5) 0 (0.0) 10 (100.0)
1 3(115) 1(33.3) 2 (66.7)
2 5(19.2) 2 (40.0) 3 (60.0)
3 5(19.2) 0 (0.0) 5 (100.0)
4 3(11.5) 1(33.3) 2 (66.7)
Infection® 0.044
Yes 12 (46.2) 0 (0.0) 12 (100.0)
No 14 (53.8) 4 (28.6) 10 (71.4)
Length of ICU 4.6158 5.1 +20.6 22454 0.943
mechanical
ventilation®
Length of ICU stay?  11.27 (3-43) 6+16 9£12 0.858
Length of Hospital 33.19 (5- 19431 29.50 £31 0.337
stay® 160)
No of 1314 1.0+2.0 1.0 £2.0 0.765
Hospitalization after
the last admission®
NUTRIC Score® 5.65 (2-9) 502 6.0 2 0.215
Albumin (g/L)? 248+5.1 21.95 2531452 0.234
+3.8
C-Reactive protein  12.47 +6.3 13.68 11.99+75 0.779
(g/L)? +3.3

2Data between the two groups were analysed by using Student’s T-test and
reported as mean + SD

PData between the two groups were analysed by using Mann-Whitney Test
and reported as median+IQR

°Data between the groups were analysed by using Chi-Square Test

3.2 Characteristics of ICU survivor

The median age of the ICU survivors was 52.3, ranging from
18 until 89 years old. 61.5% were males, and 38.5% were
females. Mean BMI was normal at 24.4 kg/m2. Most ICU
survivors (65.4%) were admitted to ICU due to medical
reasons as compared admission due to surgical, (34.6%). The
mean of the SAPS 11 score and APACHE 11 score were 48.38
+ 15.07 and 23.23 £ 5.78 respectively, and the median of the
SOFA score was 13.42. Thirty-nine percent survivors in this
ICU had no underlying comorbidities. Total number of
survivors that had infection was 12 (46.2%) and had no
infection was 14 (53.8%). The median of the length of the
ICU stay and hospital stay was 11 days, and 33 days of stay
respectively. Patient were at high risk of malnutrition as the
median value for NUTRIC score was 5.69.
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Table 2: Nutritional outcomes of the ICU survivor (N=26).

Table 3: Quality of life outcome of the ICU survivor (N=26).

- Total Good QoL Poor QoL P Total Good QoL Poor QoL P
Characteristics (N=26) (N=4) (N=22) value Tools (N=26) (N=4) (N=22) value
Type of Nutrition 0.530 SF-12
Support® SF-12 score® * 37.7+6.8 50.2 +4.95 35.4 £4.25 0.002
Enteral 24 (92.3) 4(16.7) 20 (83.3) SF-2 31.0+£7.6 51.8+0.0 36.5 £5.26 0.027
Parenteral 0 (0) 0 (0.0) 0(0.0) Physical
Combined 2(7.7) 0(0.0) 2 (100.0) Composite
Energy requirement*  1655.3 17233 1643.0 0.569 Score (PCS)®

+252.2 +259.0 +255.1 *
Protein requirement®  75.6 +10.3 8154126 74.6+9.8 0.226 SF-12 Mental 44.4+8.8 454 +5.8 33.6 2.0 0.011
Energy intake? 1504.3 1561.3 1493.9 0.703 Composite  Score
+315.7 +406.3 +307.2 (MCSs)? *
Protein intake® 64.6 £18.9 74.0+38.7 715274 0477 Physical 30.8 £37.0 87.5+25.0 0.0 £50.0 0.001
Adequacy of energy®  93.0 £19.9 91.8+30.5 93.2+184  0.896 Functioning (PF)™*
Adequacy of protein®  86.7 +28.6 96.2#57.9 94.3%383 0.887 Role Physical 14.1+31.2 83.4 +45.8 0.0 £0.0 0.001
Energy and protein 0.986 (RP)°*
intake® Bodily Pain (BP)** 39.4 £20.2 50.0 £50.0 25.0 £25.0 0.368
Underfeeding below 6 (23.1) 1(16.7) 5(83.3) General Health 55.8+16.5  72.5+23.0 61.0 9.0 0.013
60% (GH)"*
Adequate between 6 (23.1) 1(16.7) 5 (83.3) Vitality (VT)>* 75.4+190 40.0+150  80.0#5.0 0.002
60%-100% Social Functioning 53.8 +25.2 100.0 +18.8  50.0 £25.0 0.002
Overfeeding above 14 (53.8) 2 (14.3) 12 (85.7) (SF)°*
100% Role Emotional  46.8 £+49.0 100.0 +£25.0 0.0 £100.0 0.057
Day start nutrition 1.0+0.8 1.0+£075 10+025 0.670 (RE)*
support® Mental Health  70.0 £10.6 65.0 £17.5 70.0 £12.5 0.430
4Data between the two groups were analysed by using Student’s T-test and (MH)P*
reported as mean + SD EQ-5D
°Data between the two groups were analysed by using Mann-Whitney Test Mobility® 0.219
and reported as median+IQR No problem 5(19.2) 2 (40.0) 3(60.0)
Data between the groups were analysed by using Chi-Square Test Some problem 19 (73.1) 2 (10.5) 17 (89.5)
Severe problem 2(71.7) 0(0.0) 2 (100.0)
3.3 Nutrition intake during the ICU stay Self-Care® 0.286
No problem 17 (65.4) 4 (23.5) 13(76.5)

Most ICU survivors received enteral nutrition as early as Some problem 8(30.8) 0(0.0) 8(100.0)
day one of admission. Energy and energy adequacy were Severe problem 138 0(0.0) 1(100.0)

X . Usual activities® 0.001
high at 93.0 + 19.9 and 86.7 + 28.6 respectively. There was No problem 4(15.4) 4 (100.0) 0(0.0)
no significant difference in energy and protein adequacy Some problem 16 (61.5) 0(0.0) 16 (100.0)
between ICU survivors with good and poor quality of life Severe problem 6(23.1) 0(0.0) 6(0.0)
during their ICU stay (Table 2) Pain/Discomfort 0.504

' No problem 3(11.5) 1(33.3) 2(66.7)
f ; : Some problem 19 (73.1) 2 (10.5) 17 (89.5)

3.4 Quality of life among the ICU survivors Severe problem 1(15.4) 1(25.0) 3(75.0)

Finding from this study showed that ICU survivors A”X'ety’Pepfess'°”° 0.094
reported poor quality of life (85%) at one-year post ICU g'gnﬁ’gc;t;jgfem s Eig'gg 5 800'?) ?2(??623 0
hospitalization with median SF-12 score at 37.7 (6.8). There Severe problem 1(38) 0(0.0) 1 (100.0)
was a significant difference in the total score SF-12 between EQ-5D Visual 5424160 550%20.0 30.0+225  0.001

ICU survivors with good and poor quality of life (p=0.002).
The median value of the total S-12 was significantly higher
in the good quality of life group 50.2 + 6.8 compared to the
poor quality of life group 35.4 + 4.25. ICU survivors with
good quality of life has significantly higher physical
composite Score (p=0.027), Mental Composite Score
(p=0.011), Physical Functioning (p=0.001) Role Physical
(p=0.001) General Health (p=0.013) Vitality (p=0.002)
Social Functioning (p=0.002) (Table 3).

Based on EQ-5D questionnaire, ICU survivors reported no
problem in the domain of self-care and anxiety/depression at
one-year post-ICU admission. However, they reported some
problem in the domain of mobility, usual activity and
pain/discomfort. An association was found between domain
of usual activities in EQ-5D and quality of life (p=0.001).
EQ-5D visual analog score were significantly higher in ICU
survivors with good quality of life compared with poor

quality of life (55.0 £ 20.0 vs 30.0 = 22.5, p=0.001) (Table3).

Analog score®

2Data between the two groups were analysed by using Student’s T-test and
reported as mean+SD

PData between the two groups were analysed by using Mann-Whitney Test
and reported as medianzIQR;

°Data between the groups were analysed by using Chi-Square Test

* Score ranges from 0 to 100, with higher score indicating better quality of
life.

3.5 Association between energy and protein adequacy
with the quality of life.

This study found no significant difference in energy
adequacy (p=0.158), protein adequacy (p=0.921), energy and
protein adequacy (p=0.921), mNUTRIC score (p=0.921),
type of nutrition support (p=0.530), energy and protein
feeding categories (p=0.986) between ICU survivors with
good and poor quality of life of the (Table 4).
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Table 4: Association between energy and protein adequacy
with the quality of life.

Good QoL Poor QoL

Variables (N=4) (N=22) P value
Energy adequacy 0.158
Yes 3(12.5) 21(87.5)

No 1 (50.0) 1 (50.0)

Protein adequacy 0.921
Yes 3(15.0) 17 (85.0)

No 1(16.7) 5(83.3)

Energy Protein 0.921
adequacy

Yes 3(15.0) 17 (85.0)

No 1(16.7) 5(83.3)

mNUTRIC score 0.921
<5 1(16.7) 5(83.3)

>5 3(15.0) 17 (85.0)

Nutrition Support 0.530
Enteral 24 (92.3) 4(16.7)

Parenteral 0(0) 0 (0.0)

Combined 2(7.7) 0 (0.0)

Energy and Protein 0.986
Underfeeding below 6 (23.1) 1(16.7)

60%

Adequate between 60%- 6 (23.1) 1(16.7)

100%

Overfeeding above 14 (53.8) 2(14.3)

100%

*Data between groups were analysed by using Chi-Square
4, DISCUSSION

This study found that most of the ICU survivors have a
poor quality of life a year after the ICU admission. Similar
result reported reduced quality of life after a year of ICU
admission in 61% of the ICU survivors [14]. In this study, it
was found that there was a significant reduction of physical
composite score 36.5 £ 5.26 and mental composite score
33.6 £ 2.0 in SF-12 as compared to the normative values 47
to 53[15]. Other study also reported that the physical
composite score had a relevant reduction 39.3 + 10.9, and a
minor reduction in the mental composite score 47.7 + 10.9 as
compared to the normative values 50.0 £ 10.0 at 3 months of
ICU survival [16]. However, after 1 year, the mean value of
the physical composite score increased to 43.4 + 12.0,
meanwhile the mental composite score normalized at 49.3 +
10.3.

The reduction in physical composite score may resulted from
the critical ill condition, the increase of energy requirement,
the risk for malnutrition, and nutrition interruption that leads
to muscle wasting, and slow muscle mass recovery after
discharge from the ICU. It was also found that ICU-acquired
muscle weakness could be one of the factors for the poor
physical composite score. ICU-acquired muscle weakness is
an involuntary consequences of long-term bed rest and
inactivity among ICU patients [17]. Prolonged 1CU-acquired
muscle weakness will lead to short- and long-term morbidity,
and physical impairment [18].

The reduction in mental composite score occurs possibly due
to some psychological alteration due to the experiences of
disease, and the ICU admission. In our study, half of the ICU
survivors reported having some or severe problems with
anxiety or depression. A study in outpatient clinic of the
post-1CU survivors reported that half of the patients (45.2%)
were having depression, anxiety, and post-traumatic stress
disorder. Most patients claimed for having the memory of
the events in the ICU, which include the recall memories of
the real events, illusion memories, nightmare, and
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hallucination [19]. In contrast, the study of quality of life
among critically ill patient in a developing country, by using
the SF-36 found that after the hospital discharged, the
survivors’ quality of life has positively improved,
significantly at the role physical domain[12]. The researchers
claimed that the socioeconomic status and health care
systems in the different countries may affect the quality of
life of ICU survivors.

The median of adequacy of energy and protein intake in
relation to requirement was 93.0% and 86.7% respectively.
ASPEN 2009 guideline of the optimum energy and protein
intake had a cut-off point above 60% [20]. Most of the ICU
survivors achieved the energy and protein adequacy during
the ICU stay through optimizing of feeding and limiting
feeding interruptions in ICU. The results from this study
found no association between energy /protein adequacy and
quality of life of ICU survivors one-year after ICU discharge.
A similar finding was reported elsewhere [24]. However,
another study suggested that the higher protein adequacy is
associated with the improvement of bodily pain (BP) domain
in SF-36 [21]. In a multicentre randomized controlled trial
suggested that energy adequacy in the first 8 days of ICU
stay was associated with the improved progression
functional aspects of health-related quality of life among
survivors at 3 months followed up [11].

The strength of this study is the use of more than one tool to
measure the quality of life outcome: SF-12, and EQ-5D and
the long chronic assessment of quality of life at one-year
post ICU hospitalization. Limitations of our study includes
the method of sampling used, convenience sampling which
are not random and may not be representing the ICU
survivors population. The high rate to follow up, 75%
resulted in the small sample size (n=26) and responds from
non-respondents may significantly affect the findings from
this study. The long study period which was a 1-year
follow-up of the ICU survivors through the phone interview
limited the respondents’ rate possibly due to the lack of
updated contact information.

5. CONCLUSION

In conclusion, ICU survivors has poor quality of life at
one-year after ICU admission. Energy and protein adequacy
were high in ICU. However, there was no association found
between energy/protein, and quality of life outcome among
ICU survivors at one-year post-ICU admission.
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