
Asia Pac J Clin Nutr 2014;23(3):437-444  437 

Original Article 
 
Prevalence of malnutrition in patients admitted to a  
major urban tertiary care hospital in Hanoi, Vietnam 
 
Pham Thi Thu Huong MD, PhD1, Nguyen Thi Lam MD, PhD1, Nghiem Nguyet Thu MD, 
PhD1, Tran Chau Quyen MD1, Dinh Thi Kim Lien MD2, Nguyen Quoc Anh MD, PhD 2,  
Elizabeth G Henry MHS3, Lauren Oliver MS, RD, LD3, Caroline M Apovian MD3,  
Thomas R Ziegler MD4, Carine Lenders MD, MS, ScD3 
 
1Clinical Nutrition and Dietetics Department, National Institute of Nutrition, Hanoi, Vietnam 
2Clinical Nutrition Center, Bach Mai Hospital, Hanoi, Vietnam  
3Department of Pediatrics, Boston University Medical Center, Boston, Massachusetts, USA 
4Division of Endocrinology, Metabolism and Lipids, Emory University, Atlanta, GA, USA 
 

 
Objectives: To determine the prevalence of malnutrition using anthropometric measures among hospitalized pe-
diatric and adult patients admitted at Bach Mai Hospital, Hanoi, Vietnam. Methods: A one-day cross-sectional 
survey was used in selected wards (Pediatrics, Surgery, Intensive Care Unit, Renal Diseases, Gastroenterology 
Diseases, Respiratory Diseases, and Endocrinology). Unavailable patients and those discharged within 24 hours 
were excluded. Anthropometric data included body weight, height (or length), and mid-upper arm circumference. 
The type, severity, and prevalence rate of malnutrition were defined based on World Health Organization (WHO) 
criteria. Results: The sample was hospitalized children and adults: 108 and 571 were children aged 6 months to 
18.9 years old and adult patients, respectively. The overall rate of pediatric wasting (weight-for-height ≤-2 SD or 
BMI ≤-2 SD, kg/m2) was 19.0% (n=19/100) and that of stunting (height-for-age ≤-2 SD) was 13.9% (n=14/101). 
Using either the mid-upper arm circumference <11.5 cm or the weight-for-height and weight-for-length ≤-3 SD, 
the rate of severe wasting among children aged 6-59 months old was 7.0% (n=3/43). None of the children were 
obese based on weight-for-length, weight-for-height or BMI. In adults, the prevalence of under-nutrition 
(BMI<18.5 kg/m2) was 33.3% (n=141/423) while that of obesity (BMI≥30 kg/m2) was 0.9% (n=4/423). Adults 
admitted to the Respiratory Diseases ward had the highest prevalence of under-nutrition, 40.9% (n=38/93). Con-
clusions: The prevalence of malnutrition was high in this cohort of hospitalized patients, particularly in adults, but 
comparable to other published reports. Obesity was nearly nonexistent in both children and adults. 
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INTRODUCTION 
Malnutrition in hospitalized patients is common regard-
less of the country’s income level. Malnutrition is associ-
ated with infectious and non-infectious complications and 
contributes to prolonged hospital stay, increased readmis-
sion rates, and higher morbidity and mortality. Based on 
anthropometric studies,1 the prevalence of undernutrition 
among hospitalized patients in various countries is esti-
mated to reach 20%-50%, and may be lower among chil-
dren (6%-32%).2  When overnutrition is taken into con-
sideration, the rate of malnutrition can be as high as 50% 
in children  and 76% in adults.3,4 However, there is lim-
ited data on rates of malnutrition among hospitalized pa-
tients in the country of Vietnam. 

Although the overall nutritional status of Vietnamese 
citizens has improved dramatically over the past decade, 
malnutrition is still prevalent.5,6 At the time of developing 
our survey at Bach Mai Hospital (BMH), we identified 
two previously published studies in children ages 5 and 
under: one at Hue Hospital in Hue  and one at Children’s 
Hospital #1 in Ho Chi Minh City.7,8 Rates of wasting in

 
 

children age five and under were similar in both hospitals, 
approximating 10%. There is a need for anthropometricin 
other age groups and hospitals in Vietnam as identifying 
inpatients nutrition risk is a prerequisite for optimizing 
nutrition support in hospitals.9  
  A joint collaboration between investigators at Boston 
University School of Medicine (BUSM), the Vietnamese 
National Institute of Nutrition (NIN), Hanoi Medical 
University (HMU) and staff and faculty of BMH facilitat-
ed the creation of a partnership entitled the Abbott Fund 
Institute of Nutrition Sciences (AFINS; Hanoi, Vietnam) 
with funding from the Abbott Fund, the foundation of the 
global health care company Abbott, to increase capacity 
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for hospital-based clinical nutrition support and research.  
To further document nutritional status in major Viet-

namese hospitals, AFINS conducted a one-day cross-
sectional anthropometric survey of all individuals hospi-
talized for at least 24 hours in select BMH patient wards 
as a nutritional status demonstration project in an urban 
general hospital in Vietnam.10 
 
METHODS 
Subjects and methods 
A one-day cross-sectional anthropometric survey was 
performed to assess the nutritional status of hospitalized 
patients at BMH in Hanoi, Vietnam.  BMH is a general 
hospital that serves as a referral hospital for North Vi-
etnam and as a teaching hospital for HMU. The average 
daily number of patients varies with the seasons but is 
typicaly greater than 2000 per day. 

This survey was part of a quality improvement project 
carried out in the Pediatrics, Surgery, ICU, Renal Diseas-
es, Gastroenterology Diseases, Respiratory Diseases, and 
Endocrinology wards at BMH. At BMH patients are as-
signed to the pediatric ward if they are less than 16 years 
of age. Patients ages 16 years and older are assigned to 
the adult wards. The study was conducted in 3 wards on 
May 12 2010 and the 4 remaining wards, as well as re-
peating Pediatrics, on June 16 2010. All eligible patients 
in these wards were included in the study. The inclusion 
criteria were as follows: elective or urgent admission to 
the hospital for more than 24 hours, age one month (>30 
days old) and older including both children and adult in-
patients. Exclusion criteria included patients who were 
either discharged, unavailable (eg in surgery), died prior 
to obtaining the measurements, or those patients with 
physical impairment precluding anthropometric meas-
urements. All participants signed an informed consent. Of 
the 718 patients admitted on the two days the study was 
conducted, 26 were excluded based on the study criteria, 
leaving 692 data for the analysis. Ten records were mis-
placed between data collection and data entry and have 
not been accounted for. From the 682 remaining study 
participants, 3 adult patients did not have either measured 
or recalled height, weight and mid-upper arm circumfer-
ence and were removed from the final analysis. The final 
sample size was 679, including 571 adult patients at least 
19 years of age and 108 children between the ages of 6 
months and 18.9 years.   

Approval to conduct this survey was obtained by the 
Ethical Committee of National Institute of Nutrition, Vi-
etnam and the Institutional Review Board at the Boston 
University School of Medicine, Massachusetts, United 
States of America. 
 
Data collection procedures   
The survey was carried over a single defined day in adults 
but was repeated a second time one month later in pediat-
rics because the average number of patients admitted in 
the pediatric ward at BMH is typically around 60 com-
pared with about 100 adults in each of the other wards 
surveyed. The data collectors included medical doctors 
and individuals with Bachelors in Science degrees from 
both NIN and the Clinical Nutrition Center at BMH, as 
well as medical students. All data collectors were trained 

prior to the survey to measure weight, height, and mid-
upper arm circumference accurately. A list of admitted 
patients was obtained from each of the department admin-
istrative staff. A nurse introduced the investigators to the 
patients. After receiving a signed informed consent form, 
demographic data was collected and anthropometric 
measurements obtained.  
 
General data 
Demographic data was abstracted from the medical rec-
ord to include age (for all inpatients, birth date for chil-
dren under 5 years old), sex, and ward location. The age 
of patient was computed as months of age or years of age 
according to WHO definition for age.6  
 
Anthropometric measurements 
Body weight: For children under 16 kg, body weight was 
measured using a calibrated weighing scale (Laica, LAI-
CA SPA, Italy) with a precision of 10 g. For children at 
or over 16 kg, body weight was measured using an 
eletronic weighing scale (Laica, LAICA SPA, Italy) with 
a precision of 100 g. For adults in the ICU, body weight 
was also measured with a bed scale (Tronix Bed scale 
2002, New York, USA).  

Body length: Children under 2 years of age or children 
had their body length measured using a United Nations 
Children’s Fund (UNICEF) wooden board with a preci-
sion of 0.1 cm.  

Body height: Body height measurement among 
children aged more than 2 years old was performed  using 
locally made wooden boards (stadiometer) with a 
precision of one milimeter. Following WHO recommen-
dations, for children aged more than 2 years old whose 
measurements were obtained in a supine rather than 
standing position, we subtracted 0.7 cm from their body 
length to provide an estimate of their body height (stat-
ure).  

Mid-upper arm circumference: Measurement tapes 
provided by UNICEF were used to measure the left mid-
upper arm circumference (MUAC) in cm with a precision 
of one millimeter.11  

Body mass index: The body mass index (BMI) was 
calculated based on weight in kilogram divided by height 
in meters squared (kg/m2).  

Definitions: Pediatric malnutrition can be defined as 
acute (wasting) or chronic (stunting) with different de-
grees of severity (mild, moderate, or severe).  Malnutri-
tion was defined according to WHO criteria for anthro-
pometric parameters using z-scores or standard deviations 
(SD).6 

Acute malnutrition was defined as wasting (or under-
weight based on age with severity as degree of thinness) 
while chronic malnutrition was defined as stunting 
(shortness) or obesity (over-nutrition). For children aged 
1 to 23 months old, we assessed wasting using weight-
for-length z-scores (WLZ), for children aged 24 to 59 
months old weight-for-height z-scores (WHZ), and 
MUAC while length-for-age z-scores (LAZ) or height-
for-age z-scores (HAZ) was used for stunting and WLZ 
or WHZ for obesity. For children ages 2 years old (24 m) 
to 18 years old (18.9 y), we used the BMI-for-age z-
scores (BMIZ) to assess for thinness and we used HAZ 
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and BMIZ to assess for stunting and obesity, respectively. 
Finally, for adults, we used absolute BMI in kg/m2 to 
assess for underweight, overweight, and obesity. We also 
used MUAC with a cutoff point of 22 cm for females and 
23 cm for males to report malnutrition rates especially in 
the Surgery and ICU wards where actual measurements 
for BMI were missing for more than half of the patients.12  

Children were further classified according to their 
WLZ or WHZ to define severity of malnutrition: moder-
ate wasting (or thinness) for those with WLZ or WHZ 
between -3 SD and <-2 SD and severe wasting for those 
with WLZ or WHZ <-3 SD. Children with MUAC meas-
urements ranging between 11.5 to <12.5 cm were consid-
ered to have moderate wasting and those with measure-
ments <11.5 cm to have severe wasting. Children were 
also classified according to their SD in LAZ or HAZ 
(length for those < 2 y and stature or adjusted length for 
those >2 y): moderate stunting was defined based on LAZ 
or HAZ ranging between -3 SD to <-2 SD and severe 
stunting was based on a HAZ or LAZ <-3 SD.  Of note, 
children aged less than 2 years old were considered obese 
when their WLZ was at or >3 SD.  

BMI was also used to categorize children and adults 
nutrition status. Children were classified according to 
their SD in BMIZ: severe wasting (<-3 SD), moderate 
wasting (-3 SD to < -2 SD), overweight (+1 SD to <+2 
SD), and obesity (≥+2 SD).  BMI was used to define 
overweight and obesity for children ≥2 years old. Abso-
lute values of BMI were used to classify adult nutrition 
status in the following categories: underweight for BMI 
<18.5 kg/m2, overweight for BMI ranging between 25 to 
<30 kg/m2, and obesity for BMI was ≥30 kg/m2. Finally, 
acute malnutrition (underweight) was defined based on 
BMI <18.5 with severity of thinness as 18.5 to 17.0 
(mild), <17 to 16.0 (moderate), and <16.0 (severe).6   
 
Data analysis 
A total of 679 patient records were analyzed for the study: 
108 were pediatric patients under 19 years of age, and 
571 were adults 19 years and older. A total of 100/108 
(92.6%) children had both actual weight and height (stat-
ure or recumbent) measurements available, while 423/571 
(74.1%) had both actual weight and height measurements 
available. As a result, the study sample considered for 
classification of malnutrition included 523 patients, of 
whom 100 were children and 423 were adults with actual 
height and weight measurements. 

Children with at least 1 recalled or missing height or 
weight compared to children with actual measures of 
weight and height data were older (12.8±4.8 y vs. 7.3±5.6 
y, p=0.01) but they did not differ significantly by mean 
MUAC measurements (193.3±34.9 mm vs. 171.1±31.8 
mm, p=0.08). Compared to those adults with actual 
weight and height data, adults with at least 1 recalled or 
missing height or weight were more likely to be older 
(56.7±17.7 y vs. 51.4±16.4 y, p<0.01), and had a lower 
mean MUAC measurements (236.0±30.6 mm vs. 
245.2±30.5 mm, p<0.01). However, adults with and with-
out actual weight and height measures did not vary signif-
icantly by their underweight status based on BMI<18.5 
kg/m2 (p=0.99).  

All anthropometric parameters z-scores were calculated 
using the WHO reference data (2006) and WHO anthro 
software.6 Continuous data was described using means 
and standard deviation. We used the Student t-test for 
comparison of continuous data. Categorical data was ex-
pressed using absolute numbers and frequencies. We used 
Fisher’s exact test and the Chi square test for categorical 
variables. A two-sided p value at <0.05 was used to de-
fine statistical significance. Analysis was performed using 
SPSS, version 13.0 (SPSS Inc, Chicago, IL, USA). 
 
RESULTS 
Demographic data 
General and anthropometric characteristics of the 679 
patients with and without actual weight and height meas-
urements is described in Table 1. The adult patients were 
classified by ward location as follows: 111 (16.4%) from 
endocrinology, 90 (13.3%) from gastroenterology, 122 
(18.0%) from renal/urology, 117 patients (17.2%) from 
respiratory, 117 (17.2%) from surgery and 29 (4.3%) 
from ICU and 93 patients (13.7%) from pediatric ward 
(Table 1). Patient ages ranged from 6 months to 87 years 
of age. The mean±SD age of children and adolescence 
was 7.6±5.7 y and that of adults and seniors was 
52.8±16.9 y. The average length of stay from admission 
to the survey day was 10.2±11.2 days (Table 1). Further 
analysis to classify patients by their nutritional status are 
presented for those with complete weight and height 
measurements n=100 for pediatrics, n=423 for adults.  
 
The nutritional status of children aged 6 months to 18.9 
years  
The overall rate of acute malnutrition in the pediatric 
wards was 19% (19/100) (p<0.002). The mean WLZ for 
children between ages of 6 months and 23.9 months with 
actual height and weight measurements was -0.61±1.52 
SD (Table 1). The mean BMI for children aged 2-18.9 
years old was 15.2±2.2 kg/m2 and the mean BMIZ was  
-1.27±1.53 (Table 1). Based on WHZ <-2 SD, the preva-
lence of wasting was 19.0% (19/100) for children aged 6 
months to 18.9 years, 14.8% (4/27) for children under 2 
years of age, and 6.3% (1/16) for children aged 2 to 4.9 
years. The prevalence of wasting according to BMIZ <-2 
SD was 24.6% (14/57) for children aged 5 to 18.9 years 
(Table 2).   

The overall prevalence of pediatric stunting (LAZ or 
HAZ <-2 SD) was 13.9 % (14/100) with 11.1% (n=3/27) 
for the under 2 years-old, 6.3% (n=1/16) for the 2-4.9 y 
and 17.3% (n=10/57) for the 5-18.9 y. There was no sig-
nificant difference in wasting (p=0.17) and stunting 
(p=0.33) between under 5 years old and those 5-18.9 y. 
None of the children aged 6 months to 18.9 years old 
were considered obese and only 7.4% (2/27) were over-
weight based on a WHZ >2 SD for those under 2 years of 
age and 1.8% (1/57) were overweight based on BMIZ >1 
SD for those 5-18.9 y (Table 2). Using a cut off point for 
MUAC of 11.5 cm among children aged 6-59 months old, 
7.0% (3/43) were considered severely wasted (Figure 1). 
None of the children had a MUAC ranging from 11.5-
12.5 cm.  
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The nutritional status among adult hospitalized patients 
(≥19 years old)  
Like the children, adults (age ≥19 years) were classified 
based on WHO criteria. Using BMI, the prevalence rate 
of acute malnutrition (underweight) in adults was 33.3% 
(141/423), overweight 5.7% (24/423), and obesity 0.9% 
(4/423). Severity of acute malnutrition was also based on 
BMI categories: 8.0% (34/423) were severely under-

weight, 13.9% (59/423) were moderately underweight, 
and 11.3% (48/423) were mildly underweight.  

The prevalence of acute malnutrition varied signifi-
cantly according to the ward location (Figure 2A; 
p<0.001). The prevalence of acute malnutrition was 
27.5% (30/109) in the renal/urology ward, 25.0% (25/100) 
in the endocrinology ward, 40.9% (38/93) in the respira-
tory ward, and 33.8% (27/80) in the gastroenterology 

Table 1. Inpatients characteristics at Bach Mai Hospital 
 
Characteristics n % Mean±SD 
Number of subjects by ward† 679   
   Endocrinology 111 16.4  
   Gastroenterology   90 13.3  
   Renal/Urology 122 18.0  
   Respiratory 117 17.3  
   Surgery 117 17.3  
   ICU   29   4.3  
   Pediatrics   93 13.7  
Gender (male) 385 56.8  
Subjects’ age, y    
   Children and adolescents 108  7.6±5.7 
   Adults 571  52.8±16.9 
Number of days in hospital, d 679  10.2±11.2 
Anthropometrics    
   Sample with actual weight and height 523   
     Pediatric 100   
       WLZ (6-23 m), z-score   27  -0.61±1.52 
       BMI (2-18.9 y), kg/m2`   73  15.2±2.2  
       BMIZ (2-18.9 y), z-score   73  -1.27±1.53 
     Adult  423   
       BMI (≥19 y), kg/m2 423  20.0±3.2  

Sample with recalled or missing measures 156   
    Pediatric      8   
      WLZ (6-23 m), z-score     1  -0.57 
      BMI (2-18.9 y), kg/m2    4  19.1±2.2 
      BMIZ (2-18.9 y), z-score    4  -0.54±1.32 
  Adult  148   
      BMI (≥19 y), kg/m2 139  19.6±2.9  

Sample with MUAC, mm 674   
    MUAC (<5 y)   42   152±22.4  
    MUAC ( 5-18.9 y)    64   186±30.8 
    MUAC (>19 y) 568   243±30.7 
 
†pediatric patients (<19 y) comprised the patient population in the following adult wards: Endocrinology <1% (1/111), Gastroenterology 
=1.1% (1/90), Renal/Urology 6% (6/112), Respiratory 2% (2/117), Surgery 5% (5/116). 
ICU: intensive care unit; WLZ: weight-for-length z-score; BMI: body mass index; BMIZ: body mass index z-score; MUAC: mid-upper 
arm circumference. 

 
Table 2. Nutrition status of children according to their age, Bach Mai Hospital, Hanoi, using actual measurements 
(n=100) 

 

Nutrition status 6 to 23 m  
(n=27, %) 

2 to 4.9 y 
(n=16, %) 

5 to 18.9 y 
(n=57, %) 

6 m to 18.9 y 
(n=100, %) 

Weight relative to height† 
Wasting or underweight 4 (14.8) 1 (6.3) 14 (24.6) 19 (19.0) 
Severe thinness 2 (7.4) 0 (0.0) 7 (12.3) 9 (9.0) 
Moderate thinness  2 (7.4) 1 (6.3) 7 (12.3) 10 (9.0) 
Well nourished  21 (77.8) 15 (93.8) 42 (73.7) 78 (78.0) 

Overweight‡  2 (7.4) 0 (0.0) 1 (1.8) 3 (3.0) 
Obese‡  0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 
Height relative to age  

Stunting 3 (11.1) 1 (6.3) 10 (17.3) 14 (13.9) 
Severe  2 (7.4) 0 (0.0) 3 (5.2) 5 (5.0) 
Moderate  1 (3.7) 1 (6.3) 7 (12.1) 9 (8.9) 
No stunting  24 (88.9) 15 (93.7) 48 (82.7) 87 (86.1) 
 

†Z-score of Weight-for-Length is used for children <24 months old and Z-score of Body Mass Index is used for children ≥24 months old (2 
y). ‡Overweight is defined as BMI from +1 SD to <+2 SD and obesity at >+2 SD, regardless of their age. 
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ward   (Figure 2 A). Using actual (rather than actual plus 
recall) measurements for BMI, the prevalence of acute 
malnutrition was 51.3% (20/39) in the surgery ward, and 
50.0% (1/2) in the ICU ward. As opposed to BMI, most 
patient had a MUAC measured (571/574). Using MUAC 
<22 cm for females and <23 cm for males, the prevalence 
of malnutrition in all adult patients was 25.7% 

(n=147/571). In the surgery ward, 29.5% of patients were 
at malnutrition risk as determined by MUAC (n=33/112) , 
and in ICU 24.1% of patients (n=7/29) (Figure 2B). 
  
DISCUSSION 
Our findings indicate that malnutrition is common among 
hospitalized patients in a major urban Vietnamese teach-

 
Figure 1.  Classification of wasting in children ages 6-59 months according to their mid-upper arm circumference (n=43) 
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Figure 2. Prevalence of adult malnutrition (≥ 19 y) in select wards. A. Nutrition status based on actual BMI. Definitions: Underweight 
BMI<18.5 kg/m2; Overweight BMI 25-30 kg/m2; Obese BMI≥30 kg/m2. B. Underweight based on recall BMI, actual BMI, and actual 
MUAC. Definition: Underweight: BMI<18.5 kg/m2 from actual measures; BMI<18.5 kg/m2 from recall measures; and, MUAC<23 cm for 
males and MUAC<22 cm for females. Abbreviations: BMI, body mass index; MUAC: mid-upper arm circumference; ICU: intensive care 
unit. 
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ing hospital and varies significantly by age group and 
ward location. A total of 19.0% hospitalized pediatric 
patients  aged 6 month to 18.9 years old and 33.3% hospi-
talized adults age >19 years old were considered to have 
malnutrition. As opposed to acute malnutrition, very few 
children and adults were categorized as overweight or 
obese. Stunting was highly prevalent among the hospital-
ized children. To our knowledge, this is the first anthro-
pometric survey conducted in a Vietnamese urban general 
hospital designed to concomitantly assess the nutritional 
status of both pediatric and adult patients.   

The rate of wasting and stunting among children age 
>6 months old at Bach Mai Hospital was 19.0% and 
13.9%, which is similar to that of 19% observed in a re-
cent nationwide survey of hospitals in the Netherlands 
(n=42).2 However, these authors noted that the rates of 
wasting were higher in academic (22%) compared with 
non-academic hospitals (17%), while stunting was signif-
icantly higher in non-academic versus academic hospitals 
(14% vs. 6%). This data is not currently available for 
comparison in Vietnam. 

The prevalence rate of wasting in hospitalized children 
at Bach Mai hospital is comparable to that in other Viet-
namese studies. Using WHZ, the prevalence rate of wast-
ing among children 5 and under was 11.6% at Bach Mai 
Hospital compared to 16.4% at the National Pediatric 
Hospital in Hanoi,13 10.3% at Hue Central Hospital in 
Hue,7 and 9.3% at the Pediatric # 1 hospital, Ho Chi Minh 
City.8 Using BMIZ <-2 SD, the prevalence rate of wast-
ing for children aged 5 to 18.9 years old was similar to 
that observed in the National Pediatric Hospital (24.6% 
vs. 25.4%).13 Although the pediatric rates of acute malnu-
trition at Bach Mai Hospital are within the 6% to 32% 
range identified in other countries.1,2 

As opposed to other pediatric studies in Vietnam, we 
also used MUAC measurements to identify wasting 
among children ages 6-59.9 months old. Our results were 
comparable using either MUAC or WHZ data. In fact, 
MUAC was previously identified as a practical screening 
tool that performed at least as well as WHZ in predicting 
subsequent inpatient mortality among severely malnour-
ished hospitalized children in Kenya.14 Although MUAC 
is not typically used in Vietnam in the hospital setting, it 
is inexpensive, more commonly available and easier to 
measure than WHZ, does not require growth charts for 
interpretation, and may thus be highly relevant for hospi-
tal-based nutrition interventions in this age group.  

The rate of underweight among adults at Bach Mai 
Hospital was more than 1.5 times that reported in English 
hospitals  but similar to that of a study conducted in Spain 
(26.7%; age >14 y).4,15 Data from the 1970s to the 1990s 
showed rates of hospital acute malnutrition ranging from 
20% to 50%.1,16 Investigators have shown that rates of 
wasting varied with severity of diagnosis at admission.15 
Our study showed that the highest prevalence rates of 
underweight admitted patients was in the surgery and the 
respiratory wards compared to the adult gastroenterology, 
renal/urology, and endocrinology wards, and the pediatric 
ward. Finally, there is some concerns that the rate of un-
dernutrition in the endocrinology and gastroenterology 
ward at Bach Mai Hospital may be increasing compared 
to 5 years ago (25% vs 21.7% and 33.8% vs 28.9% re- 

spectively).17 
It has been reported that undernutrition is an independ-

ent risk factor for higher morbidity, increased length of 
hospital stay, higher readmission rates, delayed recovery, 
lower quality of life as well as higher hospital costs and 
higher mortality. Many studies to date have demonstrated 
that appropriate enteral and parenteral nutritional support, 
as indicated based on gastrointestinal function, improves 
the nutritional status of the patients and potentially in-
creases the effectiveness of treatment. Although nutrition 
support is one of the topics needing to be addressed in the 
formal recommendations issued by the Vietnamese Min-
istry of Health, specialized feeding options for patients 
and nutritional therapies not given adequate attention. 
Our findings showed evidence that may prompt policy 
makers, hospital leaders and clinicians to improve nutri-
tion assessment and support activity in the hospital set-
ting.18 

The nutritional statuses of patients admitted in hospi-
tals are typically different than those in the community.  
The rate of adult underweight in hospitalized patients 
(≥19 years of age) was much higher than that observed in 
the community (33.3% vs 17.2%).19 The prevalence of 
wasting in hospitalized children under 5 was higher than 
that observed in the community (11.6% vs 7.1%).19  
However, the rate of stunting was less prevalent in hospi-
talized children than that observed in community (13.9% 
vs 29.3%) and that of obesity in children was nul at Bach 
Mai Hospital compared to the community (0% vs 
2.8%).19 The high rate of malnutrition in our study may 
be explained by current referral patterns to a major urban 
tertiary care hospital, by the lack of nutrition care deliv-
ery standards during hospitalization, or both.  

The main limitation of this study was related to the 
one-day cross-sectional design which precludes the iden-
tification of malnutrition resulting from hospitalization. 
Although weight measurements were performed only 
once on each patient using a variety of scales, all survey-
ors were trained prior to the survey and had a refresher 
course before the survey to minimize error of measure-
ment. Although children with actual weight and height 
measurements were older, there was no significant differ-
ence in their nutrition status based on MUAC, which sug-
gests that under- or over-estimate of malnutrition rates is 
unlikely. Hospitalized adults with both weight and height 
measurements were significantly more likely to have 
lower MUAC measurements than patients with at least 1 
recall or missing height or weight. However, adult malnu-
trition rates based on MUAC <22 cm for females and <23 
cm for males or BMI <18.5 kg/m2 did not differ between 
those with recall or actual measurements.12 Therefore, the 
rates of malnutrition observed in this study should be a 
good approximation of hospital malnutrition at Bach Mai 
Hospital. However, further evaluation in surgery and ICU 
wards need is warranted. 

In summary, we found that the prevalence of malnutri-
tion at Bach Mai Hospital, Hanoi, Vietnam was compara-
ble to other published studies of hospitalized patients but 
the prevalence of malnutrition in adults was higher than 
that of children. As opposed to many other countries, the 
rates of obesity were nearly non-existent in both children 
and adults. Finally, we were able to reproduce the find-
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ings of a recent Kenyan study14 comparing WLZ and 
MUAC in children under 5 years old and to show that 
acute malnutrition defined based on BMI or MUAC in the 
ICU was comparable. These findings are highly relevant 
to the development and evaluation of hospital nutrition 
screening tools and nutrition support interventions. 
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越南河内市一个主要三级保健医院收住病人的营养不良

发生率 
 
目的：为了解住院病人营养不良的状况，对越南河内市巴赫麦医院的住院儿童

和成人采用人体测量法测定营养不良发生率。方法：对儿科病房、外科病房、

重症监护室、肾病病房、消化科病房、呼吸科病房以及内分泌科病房的病人进

行单日横断面调查。排除无法参与的患者以及 24 小时内出院的患者。人体测量

数据包括体重、身高（身长）以及上臂围。营养不良的类型、程度以及发生率

均遵照 WHO 标准。结果：调查对象为 108 名 6 个月到 18.9 岁的儿童和 571 名

成年病人。儿童消瘦率（体重身高比≤-2 SD 或者 BMI ≤-2 SD, kg/m2) 为 19.0% 
(n= 19/100)，生长迟缓率（身高年龄比）为 13.9%(n=14/101)。6-59 月龄的儿

童严重消瘦率（上臂围<11.5 cm 或者身高体重比和身高身长比≤-3 SD）为 7.0% 
(n=3/43)。没有一个儿童的身高体重比和身高身长比或者 BMI 达到肥胖标准。

成人的营养不良（BMI<18.5 kg/m2）率为 33.3% (n=141/423)，而肥胖 (BMI 
≥30 kg/m2) 率为 0.9% (n=4/423)。成人中呼吸科营养不良病人较多，为 40.9% 
(n=38/93)。结论：与已发表的报道想比，此项住院病人队列中营养不良率较

高，特别是成年人，不管儿童还是成人患者几乎不存在肥胖者。 
 
关键词：BMI、儿童、院内营养不良、营养评估、越南 
 


