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Prevalence of malnutrition and its correlates among
children coming for elective general surgical procedures
in a tertiary hospital of a developing country
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ABSTRACT
Objective: Malnutrition is a major health concern in hospitalized children. The situation in children scheduled
for elective general surgery has not been clarified. The objective of the study was to assess the prevalence of
malnutrition and associated factors among surgical children scheduled for elective general surgery in a typical
pediatric surgical center.
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Material and Methods: This was a prospective study of 117 consecutive children scheduled for elective general
surgical procedures. They had pre-operative nutritional assessment on the day of surgery using anthropometric
indicators (weight for age, height for age, and body mass index for age), and malnutrition was classified
based on Z score obtained using the World Health Organization Anthro and AnthroPlus Software. Operative
complications and length of hospital stay were also recorded. These were analyzed using SPSS version 20. For
qualitative variables, frequency and percentages were used and for quantitative variables, mean and standard
deviation was used. Bivariate and multivariate logistic regression analyses were used to identify associated risk
factors.
Results: There were 85 (72.6%) boys and 32 (27.4%) girls. The mean age was 50.94 ± 43.9 with a range of
1 month–15 years. The overall prevalence of malnutrition was 46.2%. Using bivariate analysis, malnutrition was
observed more in girls than in boys (P = 0.924), in children aged 1–11 months (P = 0.026), in children whose
mother’s ages were 30–34 years (P = 0.045) and in children whose mothers were traders (P = 0.039). Intraoperative
and post-operative complications were not associated with malnutrition (P = 0.135). The length of hospital stay
was not significantly different between the malnourished and the well-nourished children. With multivariate
logistic analysis, children aged 1–11 months were 4.28 times more likely to be malnourished in comparison to
older children above 60 months (P = 0.034, 95% confidence interval [CI] = 1.11–16.51) and children whose
mother’s ages ranged from 30 to 34 years were 3.66 times more likely to be malnourished than mothers above
40 years (P = 0.4, 95% CI = 1.01–13.19).
Conclusion: Child’s age and mother’s age were found to be significantly associated with malnutrition. Adequate
pre-operative optimization of the nutritional status of these patients is essential to good surgical outcomes.
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INTRODUCTION
Malnutrition is an imbalance in nutrition, ranging from overnutrition to undernutrition.[1] It
is a major public health problem in both developed and developing countries affecting all age
groups but is particularly noticeable in children because they are undergoing a period of rapid
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growth. The cause of malnutrition in surgical patients is
multifactorial; this includes deficiency in dietary intake,
increased requirements related to the stage of the disease,
complication of primary disease expressed in reduced
absorption or excessive loss of nutrient or a combination of
the above factors.[2] Patients who undergo abdominal surgery
are at increased risk of malnutrition due to prolonged period
of starvation[3] and those with pre-operative malnutrition are
at a higher risk of developing post-operative complications,
longer duration of hospital stay, and increased hospital
costs.[4]
The magnitude of the problem of malnutrition in the developing
countries and its association with the high rate of infant and
child mortality has placed more emphasis on child and maternal
nutrition.[5] The UNICEF report shows that 37% of Nigerian
children below the age of 5 years are stunted, 18% are wasted,
and 29% are underweight. The proportion of stunted children
has declined since 2008 from 41% to 37%.[6] Malnutrition
is associated with more than 50% of death (approximately
2.3 million) annually in children from developing countries.[7]
The reported prevalence of malnutrition in surgical patients is
in the range of 40–67% depending on the patients’ population
studied and criteria used for diagnosis.[7-9] This percentage
seems to be unchanged over time and remains problematic
until now. Akinbami et al.[10] reported 24.4% of underweight,
18.9% of stunting, and 13.4% of wasting in non-surgical
children admitted at emergency ward in an institution in
Nigeria, whereas 5 years later, Balogun and Omokhodion in
another study among children with congenital heart defects
in the same institution found 34.9% of wasting, 41% of
stunting, and 47% underweight in children with acyanotic
heart disease and in cyanotic heart disease, 29% wasting,
17.6% stunting, and 47% underweight,[11] suggesting the role
of severe congenital anomalies on the nutrition and growth
of these children.
Adequate information on the prevalence of malnutrition and
the associated risk factors in pediatric patients undergoing
elective general surgical procedures in our center is lacking.
We, therefore, studied the prevalence of malnutrition and its
risk factors in surgical children for elective general surgical
procedures.

MATERIAL AND METHODS
This prospective, cross-sectional hospital-based study was
conducted on all children planned for elective general
surgical procedures in the division of pediatric surgery of our
hospital from January to June 2016. Following a written and
informed consent and with strict adherence to the ethical
guidelines of the Declaration of Helsinki, all children under
the age of 15 years scheduled for elective general surgeries
were recruited into the study.
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Anthropometric measurement was performed as part of
pre-operative assessment of children scheduled for surgery.
All children had general anesthesia with endotracheal
intubation and muscle paralysis. Intraoperative monitoring
included blood pressure, oxygen saturation, continuous 5
lead electrocardiogram, and temperature. At the end of the
surgery, the residual neuromuscular block was reversed,
and patients transferred to the recovery room. Following
an Aldrete score of 8–10, patients were transferred to the
ward.
A structured questionnaire was administered to obtain
the socio-demographic data of the child and the caregiver.
Other parameters obtained included the full blood count,
intraoperative, post-operative complications, and length of
hospital stay. Neonates, children scheduled for emergency
surgeries, and children whose parents refused to give consent
for anthropometric measurement during pre-operative
assessment were excluded from the study.
The height of patients older than 2 years was measured
to the nearest 1 mm using a SECA model 220 stadiometer
(Medical Scales and Measuring Systems, SECA Limited,
UK), whereas the body length of children aged 2 years and
below was measured on a standard measuring board placed
on a flat surface. Their body weight was measured to the
nearest 0.1 kg using SECA 385 digital baby and infant scale
(Germany) with the child barefooted but wears light cloth.
Nutritional indices which include Z-scores of weight for
age, height for age, and body mass index (BMI) for age
were generated from anthropometric measurement using
the World Health Organization (WHO) Anthro Software
Version 3.01 for patients up to 5 years of age and the WHO
AnthroPlus Software Version 1.02 for patients >5 years of
age. The severity of stunting, wasting, underweight, and the
nutritional status was defined at Z-score ≤2 and ≤3 below the
median of the reference population based on the WHO Child
Growth Standards.[12]
Data collected were entered and analyzed using IBM Statistical
Package for the Social Sciences Version 20 (IBM SPSS Inc.,
Chicago IL, USA). Quantitative variables were presented as
mean and standard deviation, and qualitative variables were
presented as numbers and percentages. Chi-square test was
used to compare the categorical variables while bivariate and
multiple logistic regressions were used to identify associated
risk factors.

RESULTS
A total of 117 patients were recruited during the study period
comprising 85 (72.6%) boys and 32 (27.4%) girls. The mean
age was 4.25 (standard deviation [SD] ± 3.66) years with a
range of 1 month–15 years. The majority (98, 83.8%) of the
patients had hemoglobin concentration above 10 g/dl. The
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duration of hospital stays varied from 1 to 35 days with a
mean of 5 days (SD ± 5.1). The majority of the caregivers
were mothers of these children (115, 98%), 59 caregivers
had tertiary education (50.4%), and 61 (50.4%) were traders
[Table 1].
Overall, malnutrition was observed in 54 children (46.2%).
According to weight for age, 17 (14.5%) patients were
underweight only 5 (4.2%) were severely underweight with
a mean Z-score of −2.91 (SD ± 1.02). According to height
for age, 13 (11.1%) patients were stunted only 5 (4.3%) were
severely stunted with a mean Z-score of 3.14 (SD ± 1.78),
and according to the BMI for age, 37 (31.6%) children were
wasted with 27 (23.1%) severely wasted with a Z-score of
11.80 ± (SD ± 49.21) [Table 2].
Nineteen (16.2%) children were anemic; this was more
in malnourished children 11 (57.9%) versus 8 (42.1 %)
in well-nourished children with no significant difference
(P = 0.626). Intraoperative and post-operative complications
were observed in 65 (55.5%) children, some of whom
had more than one complication [Figure 1], and the
complications were more in malnourished children than in
well-nourished children (34, 37.7% vs. 31, 52.3%; P = 0.125).
Duration of a hospital stay beyond 7 days was observed in
27 (23%) children; this was more in malnourished children
than in well-nourished children (14, 51.9% vs. 13, 48.1%;
P = 0.498) [Table 3].
Malnutrition was most common in infants below the age of
1 year (P = 0.026), in children whose mothers’ ages ranged
from 30 to 34 years (P = 0.048) and in children whose
Table 1: Socio-demographic characteristics of the children and
caregivers.
Variables

Frequency

Percentage

12
17
17
12
50

17.9
14.5
14.5
10.3
42.7

61
28
25
3

52.1
23.9
21.4
2.6

Age (months)
0–12
13–24
25–36
37–48
≥48
Mother’s occupation
Trading
Teaching
Civil servant
Unemployed

mothers were traders (P = 0.039). Children aged 1–11 months
were 4.28 times more likely to be more malnourished in
comparison with older children above 60 months (P = 0.034)
and children whose mothers’ ages ranged from 30 to 34 years
were 3.66 times more likely to be more malnourished than
mothers aged 40 years and above [Table 4].

DISCUSSION
Nutritional status is one of the indices of assessment of the
general health status of children. Although observed the
prevalence of malnutrition was lower in comparison to the
result of the Nigeria demographic and health survey,[8] it
is higher than reported prevalence from Germany (6.1%),
France (11%), and Brazil (6.9%).[12-14] This lower prevalence
rate may be related to the difference in geographical location,
and population studied as these countries are high-income
countries with better health-care delivery systems and per
capita income.
Documented
prevalence
rates
among
different
specialties of surgeries revealed higher prevalence
rates; Rojratsirikul et al. reported 46% of malnutrition
among pediatric surgical patients in 78 children aged
2 months–16 years,[15] Secker and Jeejeebhoy reported 51%
prevalence of malnutrition in 175 children with major
thoracic or abdominal surgery[16] and Okoromah et al.
reported 90.4% of malnutrition among pediatric patients
with congenital heart disease scheduled for corrective
heart surgery,[17] whereas a study conducted on adult
general surgical patients identified a lower prevalence
of 6.1% prevalence.[18] These relatively high prevalence
rates suggest the role of associated severe congenital
malformations and malnutrition as causes of failure to
thrive. Different prevalence rates of 19% and 24.5% were
also documented in non-surgical diseases by Joosten et al.[19]
and Hendricks et al.,[20] respectively.
It was observed that there was a significant association
between the ages of the children and nutritional status.
Children aged 1 year and below were 4.28 times more likely
to develop malnutrition than older age groups. Similarly,
a hospital-based study in Brazil revealed that children
aged 1 year or less were 2.31 times more likely to suffer
malnutrition than children above 1 year of age.[21] In contrast,
Rocha et al. reported a higher level of malnutrition among
the older age group (23–59 months) than the younger age

Table 2: Anthropometric data of the children with Z-score.

Weight for age (underweight)
Height for age (stunting)
Body mass index for age (thinness)

Mild to moderate
malnutrition (%)

Severe
malnutrition (%)

12 (10.3)
8 (6.8)
10 (8.5)

5 (4.2)
5 (4.3)
27 (23.1)

Normal nutrition

Mean Z-score (SD)

Mean Z-score (SD)
100 (85.5%)
104 (88.9%)
80 (68.4%)

−0.22 (0.87)
1.00 (2.54)
−0.08 (1.49)

−2.91 (1.02)
−3.14 (1.78)
−11.80 (49.21)
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Table 3: Bivariate analysis of the variables.
Variable

Malnourished (%)

Total

χ2

Df

P-value

46 (54.1)
17 (53.1)

39(45.9)
15 (46.9)

85
32

0.01

1

0.924

6 (28.6)
10 (58.8)
7 (41.2)
8 (66.7)
7 (41.2)
25 (61.0)

15 (71.4)
7 (41.2)
10 (58.8)
4 (33.3)
2 (22.2)
16 (39.0)

21
17
17
12
9
41

10.37

5

0.045*

11 (61.1)
21 (43.8)
12 (46.2)
19 (76.0)

7 (38.9)
27 (56.3)
14 (53.8)
6 (24.0)

18
48
26
25

7.91

3

0.048*

26 (42.6)
16 (57.1)
19 (76.0)
2 (66.7)

35 (57.4)
12 (42.9)
6 (24.0)
1 (33.3)

61
28
25
3

8.35

3

0.039*

8 (42.1)
55 (56.1)

11 (57.9)
43 (43.9)

19
98

1.26

1

0.262

50 (55.6)
13 (48.1)

40 (44.4)
14 (51.9)

90
27

0.46

1

0.498

32 (61.5)
31 (47.7)

20 (38.5)
34 (52.3)

52
65

2.229

1

0.135

Nourished (%)

Sex
Male
Female
Age (months)
0–12
13–24
25–36
37–48
49–60
>60
Mothers’ age (years)
<30
31–35
36–40
>40
Mothers’ occupation
Trading
Teaching
Civil servants
Unemployed
Hemoglobin concentration (g/dl)
≤10
>10
LOS (days)
≤6
>6
Complications
No
Yes

increased energy expenditure, and decreased splanchnic
blood flow.

70

Number of Patients

60

49.6%

50
40
30
20

20.5%

17.9%

15.4%

13.7

10
0

Post operative Deoxygenation Hypotension Post operative Hypertension
nausea and
wound infection
vomiting

Figure 1: Intraoperative and post-operative complications.

group (2–11 months).[22] The higher prevalence rate of
malnutrition among younger pediatric surgical patients may
be due to congenital anomalies (gastrointestinal) that usually
cause failure to thrive as they require more energy intake for
growth and development. Other possible causes of failure to
thrive in patients with associated congenital abnormalities
as suggested by the previous growth and nutritional study[23]
include inadequate caloric intake, intestinal malabsorption,
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There was no significant association between the sex of the
children and malnutrition; nevertheless, it was observed that
girls suffered more malnutrition than boys. Perhaps a larger
sample size with more girls recruited for the study may be
more appropriate to make a concrete conclusion.
There was a significant association between maternal age
and the nutritional status of the children; this is in contrast
to an earlier study that showed an association between child
stunting at 2 years of age and young maternal age.[24] They
attributed the finding to low socio-economic factors in this
group of mothers. Although the mothers of the patients
studied were older, their low socio-economic status may be
a factor.
Poor nutrition in hospitalized patients undergoing elective
surgery in an adult is associated with increased postoperative infection, which may lead to longer hospital stay,[25]
an increase in the incidence of post-operative infection was
however not observed in this series.
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