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Abstract

Malnutrition is a major problem that is encountered in day-to-day clinical practice and is associated with increased risk of
morbidity and mortality. Unfortunately, malnutrition is often undetected unless the patient is on the extreme ends of the
malnutrition spectrum. Public hospitals in Malaysia have yet to have a standardized protocol for nutrition screening and
consensus concerning methods to assess nutritional status is lacking. This cross sectional study endeavours to utilise a simple
but yet clinically relevant technique (Body-Mass Index) to perform a one-day survey on the nutritional status of all adult patients
admitted to a tertiary public hospital as an initial tool in the diagnosis of malnutrition.

INTRODUCTION

Malnutrition is a major determinant in the management
outcome of patients. While most health care professionals
are aware of that fact, we tend to take nutritional assessment
for granted and is seemingly in the bottom of the clinician's
management list, and sometimes not at all. Nutritional
assessment tools, although being part of the academic
curriculum taught in medical school, is typically out of
practice in our day-to-day clinical work. This is especially
true in the hospitalized patient population. Hence an attempt
was made in Hospital Kuala Lumpur (HKL) to perform a
single-day, cross sectional study of the nutritional status of
all admitted adult patients. A total of 914 adult in-patients
were included in the study from various disciplines
employing the simple technique of Body-Mass Index (BMI).
The objective is to identify the nutritional status as well as to
study the prevalence of malnutrition of the adult in-patient
population in a public hospital. 

METHODS

This is a cross-sectional study employing Body-Mass Index
(BMI) measurement across all adult patients from all
disciplines admitted to Hospital Kuala Lumpur, a national
tertiary public hospital which has a capacity of 2,400 beds.
The height and weight of all the hospitalised patients were

measured in the ward using standardised hospital weighing
scales and the BMI calculated from the data and was carried
out all on the same day on the 5th of June 2012, covering
every adult ward in this hospital. The BMI is defined as the
weight in kilograms divided by the square of the height in
metres (kg/m2).

We had anticipated several technical difficulties during data
collection. In patients who were non-ambulatory as in the
case of those in the intensive care unit (ICU), height was
measured while placing the patient supine and completely
horizontal while the head-to-heel length was taken. The
weight was recorded on computerised beds and BMI
calculated. In other non-ambulatory patients where weight-
measuring beds were not available for example in
orthopaedic patients with lower limb trauma, these patients
were excluded. Other patients with heavy prostheses
attached and pregnant women were also excluded.

Data was analysed using the SPSS version 19.0 and
descriptive statistics, cross tabulations and the Pearson’s Chi
Square test were performed. The obtained results were then
divided accordingly to normal, underweight, overweight and
obese, matching them against gender, ethnicity and the
admission discipline. The WHO International Classification
of adult underweight, overweight and obesity criteria is
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used1.

RESULTS

A total of 914 patients were recruited for the study. However
50 patients did not have standard measurements of either
height or weight and were excluded from analysis. The
patients were divided according to the WHO BMI
classification. Out of the total patients analysed (n=864),
normal weight patients (BMI 18.5-24.9) constituted 380
(44%), underweight (BMI less than 18.5) was 129 (14.9%),
overweight (BMI 25-29.9) was 209 (24.2%) and obese (BMI
more than 30) was 146 (16.9%).  Hence it was noted that the
patients who are overweight and obese (41.1%) almost
equate those within normal range (44%). Less than 20% of
hospital admissions were underweight. On the overall, 56%
of all admitted patients had malnutrition.

The data was also analysed according to ethnicity where it is
essential to identify the nutritional status of different
communities in order to recognise the risk of malnutrition
attributed to each ethnic group. It was noted that 55.5%
(n=479) of total admissions were Malays, 19.9% (n=172)
Chinese, 19.1% (n=165) Indians and 5.5% (n=48) were
others. This ethnic distribution closely approximates the
population composition in Malaysia. It was noted that Malay
and Indian ethnic patients were proportionally more
overweight (25.5%, 21.2%) and obese (19.8%, 19.4%)
whereas Chinese patients were the most underweight
(21.5%).The BMI classification tabulated against ethnicity is
summarised in the table below (Table 1). 

Table 1

BMI classification matched against ethic distribution.
Percentage given is based on the value within each sub-
group.

The data was also analysed according to gender distribution.
The total number of males (n=456) and females (n=408) was
closely matched at 53% and 47% respectively. Male patients
were proportionately more underweight and female patients
were more overweight and obese. The details and

breakdown of the nutritional status are summarised in Table
2. 

Table 2

BMI classification matched against gender distribution.
Percentage given is based on the value within each sub-
group.

The patients were grouped according to the major discipline
and to the wards to which they belonged to. Most of the
patients were recruited from the medical wards totalling a
figure of 337 (39%) and the least came from the intensive
care unit of 17 (2%). Oncology ward understandably had the
most proportionately underweight patients (30.8%) whereas
the intensive care unit patients did not fall into the
underweight category presumably because of water retention
or oedema. Gynaecology patients were proportionately the
most obese at 38%. The statistical analyses are summarised
in Chart 1.

Chart 1

BMI group distribution among major disciplines and wards.
Percentage given is based on the value within each sub-
group.

Our study also showed that an astounding 95.1% of in-
patients did not have either their weight or height or both
measured upon admission. The wards with the highest
compliance of measurements taken were the intensive care
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unit and the oncology wards. The latter is compliant
probably because anthropometric quantifications are
required in dosage calculation of chemotherapeutic agents. 

DISCUSSION

Although the Body-Mass Index (BMI) or Quételet Index,
was first coined in 1974 by Ancel Key, it was the brainchild
of Aldophe Quételet (1796-1874) a Belgian mathematician,
astronomer and statistician, who, in a series of pioneering
cross sectional studies of human growth, noted that “the
weight increases as the square of the height” to which he
submitted his idea and work to the Belgian Royal
Academy2, 3. The BMI has gone a long way from then and
it still remains relevant in clinical practice today.

Malnutrition exists in all communities and this fact is
especially pertinent, in hospitalised patients. The term
malnutrition not only refers to a state of emaciation,
sarcopenia or cachexia, but it also refers to persons who are
overweight and obese. It has been suggested by Peter Soeters
et al as “a subacute or chronic state of nutrition in which a
combination of varying degrees of over- or undernutrition
and inflammatory activity have led to a change in body
composition and diminished function’’4. In a study
involving 1707 in-patient, both reduced lean tissue as well as
high fat mass may be independent nutritional risk factors
resulting in increased length of hospital stay5. Hence
realising and detecting malnutrition should be one of the key
aspects of clinical practice and management as part of a
more holistic approach to health.

BMI as a screening tool remains relevant as it has been
shown in one of the largest series of BMI measurement
involving 63,646 ICU patients, where BMI <20 were noted
in 12.4%, BMI 30-40 was 19% and BMI> 40 was detected
in 5.7% of patients6. A similar study involving 1052 patients
was conducted in French hospitals assessed the sensitivity of
the BMI in detecting the prevalence of severe malnutrition7.
In a study involving 552 geriatric patients, low BMI score
appeared to be an independent predictor in the 1 year
mortality8.

Undernourished in-patients were discovered to be as high as
40% in some UK hospitals9 and up to 60% in patients with
gastro-intestinal tract diseases were undernourished at time
of surgery10.  In a study conducted on 129 patients in the
intensive care unit (ICU), 43% of the patients were
underweight and had statistically significant higher
complications and were less likely to leave the ICU11.

Undernourished patients undergoing surgery were also noted
to have higher rates of morbidity and mortality as well as
longer hospital stays compared with adequately nourished
patients12, 13.

On the other end of the spectrum of malnutrition, obese
patients were also found to have higher complication rates
and mortality14, increase length of hospital stay, poorer
outcome in surgery, hypertension, cardiovascular
dysfunction, respiratory insufficiency like sleep apnoea
syndrome, diabetes and poor glycaemic control,
hyperlipidaemia, sexual hormone dysfunction, and even
certain carcinomas 15. All these factors can be extrapolated
to a difficult and complicated management of the patient.

As it has been shown, the low measurement rate of height
and weight in the hospital is a cause for grave concern. We
believe that other public hospitals in Malaysia have a similar
problem because of the absence of protocols in nutrition
screening. However BMI has its limitations especially in
patients with retained body fluids like ascites and oedema,
and thus potentially underdiagnosing the prevalence of
malnutrition. In a recent study, it has been noted that BMI is
less discriminating of abnormal nutritional status than Fat
Free Mass Index (FFMI) or Fat Mass Index (FMI)5.

Undoubtedly other more advanced nutrition assessment tools
are more superior in terms of sensitivity and specificity rates
as compared to the BMI, but these tools require training and
would take up more time and effort to conduct. Nonetheless
the best way to realise ideal nutrition support is by utilising
these more advanced tools like the Nutrition Risk Screening
(NRS 2002)16, Subjective Global Assessment17, Mini
Nutrition Assessment for the elderly18 or the British
Malnutrition Universal Screening Tool19.

In conclusion, the BMI is being used as an initial screening
tool that helps to determine if the patient is at risk of
malnutrition. This is followed by a more detailed evaluation
of the patient’s nutritional status. BMI is used as an initial
screening tool in the hospital because of its simplicity and
medical professionals are capable of using it with ease, be it
manually or directly incorporated into a computer
programme which helps to improve nutrition support
delivery in the hospital20. BMI can be part of the admission
protocol and used to screen through patients who are at risk
of malnutrition. In addition, BMI is employed as part of
comprehensive nutrition assessment tools like the NRS
200216 as well as the MUST score19. Hence we recommend
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that the BMI should at least be performed routinely for all
patients upon admission. Such an effort would lead to better
nutrition support and eventually result in amore positive
outcome in our day-to-day clinical practice.       

ACKNOWLEDGEMENT

The authors would like to thank Mohd Faizal Ramli of the
Clinical Research Department, Institut Jantung Negara,
Kuala Lumpur for his contribution to the statistical methods
and analysis. We would also like to thank the Nutrition
Support Team of HKL for their contribution to the data
collection.

References

1. WHO Physical status: the use and interpretation of
anthropometry. Report of a WHO Expert Committee. WHO
Technical Report Series 854. Geneva: World Health
Organization, 1995.
2. Quételet A. Recherches sur le poids de l’homme aux
différent âges. Nouveaux Mémoire de l’Académie Royale
des Sciences et Belles-Lettres de Bruxelles. 1832, t. VII
(article in French).
3. Quételet A. Physique Sociale ou Essai sur le
développement des facultés de l’homme [1969]. Réédition
annotée par E. Vilequin et J. Sanderson. Académie Royale
de Belgique, Bruxelles, Belgium 1997 (article in French).
4. Soeters PB, Reijven PLM, van-Borkhorst-de van de
Schueren MAE. A Rational Approach to nutritional
assessment. Clinical Nutrition 2008; 27: 706-716.
5. Kyle UG, Pirlich M, Lochs H. Increased length of hospital
stay underweight and overweight patients at hospital
admission: a controlled population study. Clinical Nutrition
2005; 24: 133–142.
6. Tremblay A, Bandi V. Impact on Body Mass Index on
outcomes following critical care. Chest 2003; 123:
1202-1207.
7. Campillo B, Paillaud E, Uzan I. Value of body mass index

in the detection of severe malnutrition: influence of the
pathology and changes in anthropometric parameters.
Clinical Nutrition 2004; 23: 551–559.
8. Flodin L,Svensson S, Cederholm T. Body Mass Index as
an independent predictor of 1 year mortality in geriatric
patients. Clinical Nutrition 2000; 19(2): 121–125.
9. Zosia Kmietowicz. Doctors must tackle patients’
nutritional needs. BMJ Jul2002; 325:6
10. Giner M, Laviano A, Meguid MM. In 1995 a correlation
between malnutrition and poor outcome in critically ill
patients still exists. Nutrition. 1996;12:23–9.
11. Meguid MM, Campos AC, Hammond WG. Nutrition
support in surgical practice. Am J Surg 1990; 159(3):
345-358.
12. Torrosian M. Perioperative nutrition support for patients
undergoing gastrointestinal surgery: critical analysis and
recommendations. World J Surg 1999; 23:565–569.
13. Windsor JA, Hill GL. Weight loss with physiologic
impairment: a basic indicator of surgical risk. Ann Surg
1988; 207:290–296
14. Kushner RF. Body weight and mortality. Nutr Rev 1993;
51: 127-136.
15. Karl JG. Morbid obesity and related health risks. Ann
Intern Med 1985; 103: 1043-1047.
16. Kondrup J, Allison SP, Elia M. ESPEN Guidelines for
Nutrition Screening 2002. Clinical Nutrition 2002; 22(4):
415-421.
17. Detsky AS, McLaughlin JR, Baker JP. What is
Subjective Global Assessment of Nutritional Status? JPEN
1987; 11(1): 8-13.
18. Caraeda E, Valzolgher L, Pedrolli C. Mini nutritional
assessment is a good predictor of functional status in
institutionalised elderly at risk of malnutrition. Clinical
Nutrition 2008; 27 : 700-705.
19. Elia M. Screening for Malnutrition: A Multidisciplinary
Responsibility. Development and Use of the Malnutrition
Universal Screening Tool (MUST) for Adults. Malnutrition
Advisory Group (MAG), a Standing Committee of BAPEN.
Redditch, Worcs.: BAPEN; 2003.
20. Luisito O. Llido. The impact of computerization of the
nutrition support process on the nutrition support program in
a tertiary care hospital in the Philippines: Report for the
years 2000–2003. Clinical Nutrition 2006; 25(1): 91-101.



Assessment Of The Nutritional Status Of Adult In-Patients In A Tertiary Public Hospital In Malaysia: A
Single-Day Point Prevalence Study

5 of 5

Author Information

T Gee
Department of Surgery, University Putra Malaysia
Serdang, Selangor
tikfug@yahoo.com

AG Suriyana
Department of Surgery, University Putra Malaysia
Serdang, Selangor

NQ Fathi
Department of Surgery, University Putra Malaysia
Serdang, Selangor

JL Cheong
Department of Dietetics and Food Services, Hospital Kuala Lumpur
Kuala Lumpur, Malaysia


