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Abstract

Background: Although most childhood cancers are curable, comorbid malnutrition can result in delayed initiation of treatment, increased
treatment toxicity, and reduced overall survival. At cancer diagnosis, appropriate classification of nutritional status enhances nutritional
surveillance to improve supportive care and cancer treatment outcomes.

Objective: The study objective was to assess the prevalence of malnutrition at the diagnosis of childhood cancer, compare weight-based
measurements with arm anthropometry in the assessment of acute malnutrition (wasting) and determine the association between
malnutrition and selected cancer characteristics.

Methods: The study was conducted at the Paediatric Oncology Unit (POU) at the Korle-Bu Teaching Hospital. Using consecutive
recruitment, 133 participants of age < 12 years with a new diagnosis of cancer were enrolled from January to December 2019. Stunting was
assessed using a height-for-age z-score (HAZ). Wasting was assessed using a weight-for-height z-score (WHZ), body mass index-for-age z-
score (BAZ), mid-upper arm circumference (MUAC), and upper arm muscle area (UAMA) percentile. Pearson's Chi-square and Fisher's
exact tests were used to determine the association between nutritional status, cancer type and risk group.

Results: The median age of participants was 4.5 years, and 64.7% ( n = 86/133) were male. Of the 133 participants, 60.9% ( n = 81) were
diagnosed with solid tumours, 23.3% (n = 31) with leukaemia, and 15.8% (n = 21) with lymphoma. At cancer diagnosis, the prevalence of
stunting was 16.8% (n = 22/131) while the prevalence of wasting was 21.8% (n = 29/133 ) and 40.5% (n = 53/131 ) using weight-based
measurements (WHZ or BAZ) and arm anthropometry (MUAC or UAMA), respectively. No participant was obese. Lymphomas were
significantly associated with wasting (p = 0.022). Participants with high-risk cancers were more likely to be stunted and wasted.

Conclusion: Mid-upper arm circumference and UAMA detected more children with wasting than WHZ and BAZ at cancer diagnosis.
Advanced-stage disease and lymphoma were associated with wasting. Establishing a nutritional rehabilitation programme at the POU,
KBTH would ensure early and appropriate nutritional interventions to correct or prevent further nutritional deficits.
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INTRODUCTION

lobally, over 400,000 children develop cancer

each year, with about 80% of these occurring in
low- and middle-income countries (LMIC) [1]. In high-
income countries, childhood cancer cure rates exceed 80%
but remain below 50% in LMIC due to factors such as
delayed diagnosis, abandonment of therapy, and comorbid
conditions such as malnutrition [2]. Malnutrition refers to
both overnutrition and undernutrition. In children with
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cancer, both forms result in adverse outcomes [3].
Undernutrition is common at the initial diagnosis of
cancer, while overnutrition tends to develop during the
treatment when patients are exposed to corticosteroids,
especially when used in acute lymphoblastic leukaemia
(ALL) treatment regimens [4]. Children with cancers are
particularly at risk of undernutrition at diagnosis due to
anorexia, nausea, vomiting, early satiety (from large
abdominal tumours), poor absorption from disrupted
gastrointestinal  mucosal  surfaces and  deranged
metabolism [3]. There is a wide prevalence of wasting and
stunting across published studies, ranging from 30 — 85%,
depending on the tumour type and the tools used to
determine nutritional status [5-7]. Children who present
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with advanced-stage solid tumours are more likely to be
wasted than those with acute leukaemias. Additionally, the
use of weight-based anthropometric measurements alone
may underestimate the burden of undernutrition due to the
presence of oedema or tumour mass which falsely
increases body weight [8,9]. Weight-independent
parameters such as arm anthropometry are therefore
invaluable for the clinical evaluation of body composition
in oncology patients. The mid-upper arm circumference
(MUAC) is a quick, simple measurement of fat, muscle,
and humeral diameter used in health facilities and field
settings to assess acute malnutrition. The World Health
Organization (WHO) has validated MUAC for use in
children aged 6 - 59 months, and interpretations for both
males and females within that age range are the same [10].
Mid-upper arm circumference z-scores for children aged 5
- 19 years are not yet validated for universal use [11]. The
MUAC can be utilised with the triceps skinfold thickness
(TSFT) to compute fat and muscle area in the upper arm.
This measurement, known as the upper arm muscle area
(UAMA), is a better proxy of lean mass which constitutes
functional nutritional reserves in the body [12]. The upper
arm muscle area can be used to assess wasting in children
> 12 months old.

Malnutrition is associated with higher rates of treatment-
related complications, cancer relapse, and lower overall
survival [5,13,14]. Where children survive cancer, there
may be long-term sequelae to growth and development
[15]. In Ghana, approximately 300 cases of childhood
cancer are reported annually [16], representing less than
one-quarter of expected cases due to underdiagnosis and
the absence of a population-based national cancer registry.
Although the International Society of Paediatric Oncology
(SIOP) recommends baseline nutritional assessments for
all children with newly diagnosed cancer, data from
Ghana are limited. A cross-sectional study conducted in
Ghana to assess the nutritional status of children with
cancers focused only on two cancers: Burkitt Lymphoma
and Wilm's Tumour [17]. Knowledge of the burden of
nutritional deficits across all types of cancer would enable
the implementation of tailored nutritional intervention
programmes to reverse or prevent malnutrition, maintain
growth, reduce acute and chronic complications, and
improve quality of life. The objective of the present study
was to determine the prevalence of malnutrition at the
diagnosis of cancer in the Paediatric Oncology Unit
(POU) and its association with selected cancer
characteristics.

MATERIALS AND METHODS

Study design and sites

This was a hospital-based prospective cohort study where
each participant was consecutively recruited at diagnosis
before the start of any cancer-directed therapy. Participant
enrolment was from January to December 2019.

Study site

The Paediatric Oncology Unit (POU), located within the
Department of Child Health, KBTH, is one of only two
comprehensive childhood cancer treatment centres in
Ghana. About 160 to 180 new childhood cancer cases are
diagnosed annually at KBTH, with referrals from across
Ghana and other countries within the West African sub-
region. At the time the study began, there was an age limit
of 12 years for admissions to the Department of Child
Health.

Eligibility criteria

The inclusion criteria were age < 12 years with any one of
the following: a new diagnosis of first cancer, new cancer
after completion of treatment for first cancer, or a relapsed
cancer after completion of initial cancer treatment (in
remission for at least one year before relapse). Children
with comorbid chronic diseases such as tuberculosis, HIV
infection, heart disease, or kidney disease were excluded.
Children who had already started chemotherapy or
radiotherapy were also excluded.

Sample size and sampling technique

The sample size was determined using Cochran's formula
[18] to achieve a sample size of 381, using 55% as the
prevalence of wasting by arm anthropometry, as reported
by Israels et al. [19]. Approximately 170 newly diagnosed
paediatric cancer patients present at the study site
annually. Therefore correction was done for a finite
population [20] to achieve a sample of 118 because the
calculated sample size (381) exceeded 5% of newly
diagnosed cases. Allowing approximately a 10% loss to
follow-up, the minimum sample size was 132. The study
assumed a 5% level significance and a level of precision
of 0.05. Study participants were consecutively recruited
until the minimum sample size was attained.

Data collection and measurement of anthropometry
Socio-demographic data were obtained using an
interviewer-administered questionnaire. In this study,
cancer characteristics, including cancer type and stage,
were  documented.  Anthropometric  measurements
included weight, height, MUAC, and TSFT. Measuring
instruments were calibrated by the Ghana Standards
Authority. Each measurement was performed by a trained
physician and an assistant. All measurements were taken
twice, and the mean value was documented. For
participants able to stand unassisted, body weight was
measured using a class Il Seca 786® column dial scale
(Biotechne, USA), which measures weight to the nearest
0.1kg. Participants were weighed barefoot and in minimal
clothing. Infants were weighed naked using a class 11 top
loading scale Seca 232® (Biotechne, USA), which
measures weight to the nearest 0.01 kg. Standing height
(participants > age 24 months) was measured with the
height gauge of class Ill Seca 786® (Biotechne, USA)
column dial scale with a range of 0 — 200 cm and
minimum readability of 1 mm. The length of children < 24
months and older participants who, due to illness, could
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not stand was measured in the supine position. For
patients > 24 months, length was measured instead of
height, with 0.7 cm deducted from the reading per WHO
standards [21]. We measured MUAC in the left arm with
the three colour-coded Shakir tapes ( for children aged >
6 months up to five years). A non-colour-coded and non-
stretchable MUAC tape was used to obtain MUAC for
children above five years. The TSFT was measured in the
left arm with a pair of Harpenden skinfold callipers
(Hydrotechnik, UK) with a range of 0 — 80 mm and a
readability of 0.2 mm. If the two measurements differed
more than 2 mm, a third measurement was taken, and the
average value of the two closest measurements was
documented.

Categorisation of nutritional status

Stunting and weight-based determination of wasting
The WHO Anthro version 3.2.2 [10] software for age < 5
years and AnthroPlus version 1.0.4 [22] software for age >
5 years were used to compute height-for-age z-score
(HAZ), weight-for-height z-score (WHZ) and body mass
index-for-age z-score (BAZ). For all participants, HAZ < -
2 and < -3 were classified as stunting and severe stunting,
respectively. For those age < 5 years, WHZ < -2, < -3, >
+2, and > +3 were classified as wasting, severe wasting,
overweight, and obese respectively. Body mass index-for-
age z-score (BAZ) categories were as follows: < -2:
thinness, < -3: severe thinness, > +1; overweight, and >
+2: obese.

Wasting by arm anthropometry

For participants aged 6 — 59 months, MUAC
measurement < 11.5 cm was considered severe wasting,
11.5 — < 12.5 cm moderate wasting, and 12.5 — < 13.5 cm
at risk of wasting. The upper arm muscle area (for age > 1
year) was determined as follows: UAMA (mm?) =
(MUAC — aTSFT)*4xn. This formula was embedded in
Microsoft Excel 2016, and UAMA was automatically
generated. The percentile of the UAMA muscle area was
interpreted using the Frisancho percentile chart [12] and
stratified into five categories: low (wasted), low average,
average, above average, and high muscle. Each
participant's  nutritional status at diagnosis was
communicated to the clinical care team. The study did not
actively track the nature or implementation of any clinical
decisions.

Classification and risk grouping of cancers

Participants diagnosed with solid tumours and lymphomas
which were confirmed by histopathology were stratified
into two risk groups based on the extent of the disease
(staging). Low risk was defined as tumours confined to the
tissue/organ of origin (stages 1 and 2 diseases), while the
high risk was locally advanced and metastatic disease
(stages 3 and 4 diseases). Hodgkin lymphoma stage 1B,
using the Ann Arbor Classification, was classified as high
risk [23]. Acute lymphoblastic leukaemia was categorised
into standard and high-risk groups, defined by National
Cancer Institute/Rome criteria [24]. Acute myeloid

leukaemia (AML) was grouped as a standard risk if WBC
< 100,000 cells/microlitre and high risk if WBC > 100,000
cells/microlitre [25]. Chronic myeloid leukaemia was
grouped under standard risk if the participant presented in
a chronic phase and under high risk if in the accelerated
phase or with a blast crisis [26].

Statistical analysis

Data were entered into Microsoft Excel 2016. All
statistical analyses were done using Stata IC version 16
(Stata Corp, College Station, Austin, Texas). Data were
summarised using frequencies and percentages for
categorical variables, whilst median and interquartile
range was used for continuous variables due to the non-
normal distribution of the continuous variables. Non-
normality of the continuous variables was established
from a significant test (p < 0.05) from the Shapiro Wilks,
Shapiro  Francia, skewness and kurtosis tests.
Socioeconomic status was generated into wealth quintiles
using household asset data via principal component
analysis. Pearson's chi-square and Fisher's exact tests were
used for the association between nutritional status, cancer
type and risk group. The level of statistical significance
was set at an alpha of 0.05.

RESULTS

A total of 162 children presented to the POU during the
study period and were assessed for study eligibility. Of
these, 133 were recruited (Figure 1).

Socio-demographic characteristics

Participant ages ranged from 1 month to 12.9 years, with a
median age of 4.5 years [interquartile range (IQR)] (2.4,
9.0 years). Nearly two-thirds were male (86; 64.7%). The
participants were almost equally distributed across the five
wealth quintiles (Table 1).

Excluded=29

Age 213 years=7

Co-infected with tuberculosis=1
Co-infected with HIV=3

Confirmed benign pathology=1
Died during diagnostic work-up=10

Referred abroad=4
Upfront palliative care*=3
*(no chemotherapy)

v
Recruited =133

Figure 1: Flow chart showing study participant elibility
assessment

Types of cancer

The types of cancers diagnosed in study participants are
shown in Figure 2, with the commonest being solid
tumours (60.9%, n = 81). The majority of participants with
embryonal tumours (74.1%, n = 40/54) were below five
years old, with a median age (IQR) of 3.5 years (1.8, 4.9
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years). Almost two-thirds of participants with ALL (n =
16/25; 64%) were also < 5 years with a median age of 4.3
years (2.4, 8.2 years). In contrast, about half of the
participants with lymphomas (n = 11/21; 52.4%) were in
the age group 5 — 9 years with a median age of 8 years
(5.8, 10.4 years).

Nutritional status at diagnosis of cancer

Table 2 shows the nutritional status at diagnosis of cancer.
Twenty-two participants (n = 22/131; 16.8%) were
stunted. Two participants were too ill to stand or lie supine
for accurate height or length measurements. Of those who
were stunted, about two-thirds (n = 15/22; 68.2%) were
under five years old. Thus, there was a higher proportion
of stunting among participants within that age group (n =
15/70; 21.4%). Using weight-based parameters (WHZ and
BAZ), about one-fifth (n = 29/133; 21.8%) of the study
participants were wasted and thin, respectively. Arm

Table 1. Sociodemographic characteristics of study
participants at diagnosis of cancer

Characteristics Frequency  Percentage
(N=133)
Age group in years
<1 10 7.5
1to<5 60 45.1
5t09 34 25.6
>10 29 21.8
Total 133 100.0
Sex
Male 86 64.7
Female 47 353
Total 133 100.0
Region* or country of residence
Brong Ahafo region 3 22
Central region 19 14.3
Eastern region 14 10.5
Greater Accra region 58 43.6
Northern region 5 3.7
Upper East region 2 1.5
Volta region 22 16.5
Western region 5 3.8
Ivory Coast 1 0.8
Liberia 1 0.8
Sierra Leone 1 0.8
Togo 2 1.5
Total 133 100.0
Wealth index
Quintile 1 (lowest 27 20.2
socioeconomic status)
Quintile 2 27 20.2
Quintile 3 26 19.7
Quintile 4 27 20.2
Quintile 5 (Highest 26 19.7
socioeconomic status)
Total 133 100.0

*Ghana had 10 regions during the study period

anthropometry was obtained in 131 participants (two were
aged < 6 months and could not be categorised using
UAMA or MUAC). Of these, more than a third (53;
40.5%) were wasted. Three were aged < 1 year and thus
identified with MUAC only. Using arm anthropometry,
wasting was highest in the age group 5 - 9 years (n =
26/34; 76.5%) and least in the age < 5 years (n = 9/68;
13.2%). Leukaemias and lymphomas were the underlying
diagnoses in nearly half (n = 26/53; 49.1%) of those with
wasting, with lymphomas alone accounting for more than
half (n = 15/26; 57.7%). Only one participant was
classified as obese by BAZ (Table 2). However, arm
anthropometry classified the same participant as wasted.
This participant subsequently had surgery to remove a
five-kilogram tumour, following which the BAZ
reclassification was thin. Three participants were
overweight using BAZ, and two presented with large

Table 2. Nutritional status of study participants at diagnosis

of cancer
Nutritional parameters Frequency Percentage
HAZ
Severe stunting 11 8.4
Moderate stunting 11 8.4
Normal 109 83.2
Total 131 100.0
WHZ
Severe wasting 12 17.9
Moderate wasting 5 7.5
Normal 49 73.1
Overweight 1 1.5
Total 67 100.0
BAZ
Severe thinness 15 11.5
Thinness 14 10.8
Normal 97 74.6
Overweight 3 23
Obese 1 0.8
Total 130 100.0
MUAC
Severe wasting 5 7.3
Moderate wasting 10.1
At risk of wasting 8 11.6
Adequately nourished 49 71.0
Total 69 100.0
UAMA
Wasting 50 40.7
Low average 30 24.4
Average 43 349
Total 123 100.0
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Table 3. Association between nutritional status at diagnosis and cancer type
Cancer type
Nutritional Leukaemias Lymphomas Solid tumours Total
parameters n (%) n (%) n (%) n (%) Chi-square  P-value
UAMA
Average 12 (41.4) 2(9.5) 29 (39.7) 43 (35.0) 11.4 0.022*
Low average 6 (20.7) 4(19.1) 20 (27.4) 30 (24.3)
Wasted 11 (37.9) 15 (71.4) 24 (32.9) 50 (40.7)
Total 29 (100.0) 21 (100.0) 73 (100.0) 123 (100.0)
HAZ 1.3 0.518
Normal 27 (87.1) 15 (75.0) 67 (83.8) 109 (83.2)
Stunted 4 (12.9) 5 (25.0) 13 (16.3) 22 (16.8)
Total 31 (100.0) 20 (100.0) 80 (100.0) 131 (100.0)
WHZ F 0.783
Normal 13(81.3) 2 (66.7) 35(72.9) 50 (74.6)
Wasted 3(18.8) 1(33.3) 13 (27.1) 17 (25.4)
Total 16 (100.0) 3(100.0) 48 (100.0) 67 (100.0)
BAZ 14 0.503
Normal 5 (16.1) 6 (30.0) 18 (22.8) 29 (22.3)
Thin 26 (83.9) 14 (70.0) 61(77.2) 101 (77.7)
Total 31 (100.0) 20 (100.0) 79 (100.0) 130 (100.0)
MUAC F 0.495
Normal 16 (88.9) 2 (66.7) 39(81.2) 57 (82.6)
Wasted 2(11.1) 1(33.3) 9(18.8) 12 (17.4)
Total 18 (100.0) 3(100.0) 48 (100.0) 69 (100.0)
Table 4. Association between nutritional status at cancer diagnosis and cancer risk group
Risk group
Nutritional parameter at diagnosis of cancer High risk Low risk Test of equal proportion
UAMA Wasted (low) 41/50 (92.0%) 9/50 (18.0%) p<0.001*
HAZ Stunted + severely stunted 16/22 (72.7%) 6/22 (27.3%) p=0.033*
WHZ Wasted + severely wasted 7/17 (41.2%) 10/17 (58.8%) p=0.470
BAZ Thinness + severe thinness 18/29 (62.1%) 11/29 (37.9%) p=0.194
MUAC Moderate acute malnutrition + Severe acute 8/12 (66.7%) 4/12 (33.3%) p=0.248
malnutrition
UAMA-Upper arm muscle area, HAZ-Height-for-age z-score, WHZ-Weight-for-height z-score, BAZ-Body mass index z-score,
MUAC-Mid upper arm circumference
All tests are from the one sample test of proportion; *level of significance is p-value <0.05

tumour masses. Following surgery, both participants were
reclassified by BAZ as thin, consistent with the initial arm
anthropometry classification as wasted. There was no
participant within the UAMA' above average' or 'high

muscle’ categories (Table 3).

Association between nutritional status at diagnosis
and cancer type

When stratified by grade of UAMA, participants with
lymphomas were proportionately more wasted than those
with other cancer types (p = 0.022). There was, however,
no significant association between cancer type and
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undernutrition using other anthropometric parameters
(Table 3).

Association between nutritional status at diagnosis
and cancer risk group

Overall, more than two-thirds (n = 94/133; 70.7%) had
advanced (high risk) disease, which was similar across
solid tumours and haematolymphoid cancers. For all
anthropometric parameters except WHZ, proportionately
more participants in the high-risk groups were stunted
(HAZ), thin (BAZ), or wasted (UAMA or MUAC). This
was statistically significant for HAZ and UAMA (Table
4).

%
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Figure 2: Flow chart showing participant elibility
assessment
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(n=21;15.8%)

DISCUSSION

Among the 133 participants in this study, the commonest
underlying types of cancers were ALL (18.8%),
retinoblastoma (17.3%), and lymphomas (15.8%). This
distribution is similar to the findings in the study by
Segbefia et al. [27]. The study showed a changing pattern
in cancers seen at the POU, KBTH and an increasing
proportion of patients being diagnosed with ALL,
compared to historical data where two-thirds of patients
presented with lymphomas [28]. At diagnosis, evaluation
of chronic undernutrition showed that 16.8% of the study
participants were stunted, particularly in those aged < 5
years (21.4%). This is slightly higher than the stunting
prevalence of 19% reported in 2014 by the Ghana
Demographic and Health Survey (GDHS) for children
under five years [29]. In Malawi, Israels et al. [19]
reported a much higher prevalence of stunting (44.5%)
among children ages 1 — 16 diagnosed with cancers. This
was, however, similar to their national prevalence of
stunting (45%) among children under five years [14].
While the prevalence of stunting at diagnosis of cancer

may differ between countries, it often closely matches the
prevalence of stunting in the general population and
mirrors the country's economic status and access to child
welfare interventions [30]. Arm anthropometry identified
almost two times more participants with wasting
compared to weight-based measurements (40% vs 21.8%),
similar to previous reports [9,19,31]. Large tumour
masses, ascites, and oedema reduce WHZ and BAZ's
sensitivity to identify wasting accurately. Furthermore,
stunting can inadvertently make wasted children measured
by WFH appear normal since the low weights and heights
are proportionate. In the present study, the use of MUAC
was limited to classifying participants aged 6 months to 5
years. In contrast, UAMA was applicable to all
participants except infants. While UAMA may be
preferred, it is not always feasible in LMIC due to the
unavailability of Harpenden® or other brands of callipers
in many clinical settings and the need for a trained person
skilled in their use [32].

Only one participant in this study was overweight, and
none were truly obese. Overweight and obesity have,
however, been reported in the general population of
Ghanaian children. In a systematic review and meta-
analysis by Akowuah and Kobia-Acquah, the prevalence
of childhood overweight and obesity were 8.6% and
10.7%, respectively, with a relatively higher burden in
rural Ghana [33]. The 2014 GDHS [29] reported an
overweight prevalence of 5% in children < 5 years old.
There is a paucity of data on the prevalence of
overnutrition in childhood cancer in sub-Saharan Africa. It
may be that it is truly negligible at diagnosis of cancer as
the disease increases the risk of wasting, worsened by the
high baseline prevalence of wasting in the general
population. In some studies from high-income countries
(HIC), overnutrition is low at diagnosis but gradually
increases during treatment, especially with corticosteroid-
based treatment regimens such as in ALL [34,35]. This
could be the focus of a future study to track participants
long-term for the development of obesity. Amongst the
parameters used to determine nutritional status, only
UAMA showed a significant association with cancer type
(lymphomas) at diagnosis. A review of studies in LMIC
by Gross and Biondi [36] found that children with non-
Hodgkin lymphomas commonly present with nutritional
depletion. In HIC, children with multiply-relapsed
lymphomas are at higher risk of undernutrition [3].

The initial diagnoses of cancers and lymphomas are made
early in HIC; therefore, only those with the treatment-
refractory disease tend to be undernourished. On the
contrary, the initial presentation in sub-Saharan Africa is
usually with advanced disease. The majority of
lymphomas in this study were non-Hodgkin lymphomas
which are highly proliferative with significant nutrient
demands on the host, increasing the likelihood of
undernutrition. Other reasons for the high prevalence of
undernutrition among non-Hodgkin lymphomas could be
from cytokine release. These cytokines, such as IL-1, IL-6,
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and TNF-a, impair appetite by their actions on the brain,
impair skeletal muscle synthesis, and increase skeletal
muscle and fat wasting [37]. Additionally, the common
sites of these tumours are the jaw and abdomen, which
place mechanical impediments to adequate food ingestion,
mastication, and problems with early satiety. In the current
study, about 70% of study participants with solid tumours
and lymphomas presented with advanced-stage disease
(high-risk), which was significantly associated with
stunting (HAZ) and wasting (UAMA).

Pribnow et al. [38] in Nicaragua retrospectively assessed
the effect of malnutrition on treatment-related morbidity
and survival in children aged 6 months to 18 years. Their
findings were that advanced-stage cancers had almost
twice the prevalence of undernutrition across the different
cancer groups. The study in Nicaragua used a similar
classification of cancer stage as in the present study.
However, the method of nutritional classification included
serum albumin, therefore making strict comparisons
difficult. Although many published studies on nutritional
status at cancer diagnosis, many did not assess nutritional
status by cancer stage [4,9,19,31]. A prospective study
with a larger cohort is needed to provide more information
on the different cancer stages, risk groups and their
relationship with nutritional status from diagnosis of
cancer and throughout treatment. More importantly,
increased public awareness, adherence to referral
protocols, and treatment resources, regardless of
caregivers' ability to pay for diagnosis and treatment, are
key to addressing late presentation and advanced-stage
disease. Renner and McGill [39], in a qualitative study to
explore factors influencing health-seeking decisions and
retention in childhood cancer treatment programmes at
KBTH found, among other issues, that delays in seeking
care from the first sign of disease ranged from two weeks
to over a year. For families, delays in seeking care
included a lack of knowledge, financial difficulties, fears
about treatment, alternative therapies such as herbal
treatments, faith healing, and self-medication [39]. The
health system also contributes to these delays by
rescheduling  appointments due to  physicians'
unavailability, misdiagnosis, and long waits for the results
of investigations [40].

This study had some limitations. Children aged 13 years
and older were not included because, during the study
period, there was an age limit of 12 years on admissions to
the Department of Child Health, KBTH. This limited the
number of more prevalent cancers in adolescents, like
osteosarcoma and Hodgkin lymphoma. Two participants
below age 6 months were also not classified using MUAC
or UAMA as no validated age-appropriate measure was
available.

Conclusion

Undernutrition is high at diagnosis of cancer at the POU,
KBTH, with MUAC and UAMA identifying more
children with wasting than WHZ and BAZ. Many children

also presented with advanced-stage cancers associated
with stunting and wasting. Lymphomas were also
significantly associated with wasting. We recommend a
nutritional rehabilitation protocol incorporating arm
anthropometry for initial nutritional status assessment and
a future prospective study to assess improvement in
nutritional outcomes over the entire course of treatment.
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