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Abstract

Background: Lack of response to childhood obesity management programmes is a global concern. Western
studies show that the age and the body mass index of the child at the commencement of the treatment,
frequency of clinic visits and parental level of education affect the outcome of such treatment programmes.
Objectives: To identify factors associated with z-BMI reduction in children with overweight or obesity who
underwent a 6-month clinic-based obesity management programme.

Methods: A retrospective analysis of medical records was carried out on children between 2 and 15 years of
age who had undergone a weight management programme of 6 months duration at the Teaching Hospital,
Peradeniya between 2017 and 2020. Reduction in z-BMI was considered as the successful treatment outcome.
Anthropometric, demographic and lifestyle factors at the first and the last visits were extracted and described
using means with 95% confidence intervals. Adherence to treatment was evaluated under the categories of
diet, physical activity and behavioural modification. Logistic regression was applied to create a model that
explains the effect on the treatment outcome.

Results: Out of 401 subjects, 94 (23.44%) completed follow up. Eighty subjects (85.1%) achieved a mean z-BMI
reduction of 1.981+0.584.

The Logistic regression returned a model with screen time as the only statistically significant explanatory
variable for changes in BMI. Compared to no screen time those with screen times of over 4 hours were 5.85
(Cl 1.25 —27.28) times more likely to have a negative response.

Conclusion: Strategies to minimize screen time are needed to enhance the effectiveness of weight
management interventions.

Keywords: childhood obesity, obesity management, Lifestyle modification, diet, physical activity, behavior,
treatment outcome
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INTRODUCTION

The prevalence of childhood overweight and
obesity has increased at an alarming rate over the
past three decades. Majority of obese and
overweight children live in developing countries
where the rate of increase is 30% higher than
developed countries [1]. The global prevalence of
childhood obesity in 2016 was 7.8% in boys and
5.6% in girls [2,3]. A recent Sri Lankan survey
showed a prevalence of childhood obesity at 10.3%
and overweight at 11.3% [4]. A study conducted in
the same draining area of Teaching Hospital
Peradeniya, where this study was conducted,
found a prevalence of 7.81% overweight and
6.79% obesity among a group of school children

[5].

An analysis of 79 studies by Pulgaron ER revealed
that childhood obesity is associated with metabolic
risk factors, asthma and major psychological
comorbidities. A review on childhood obesity and
adult morbidities Without intervention, two-thirds
of obese children are likely to transition into obese
adults and develop non-communicable diseases at
a younger age [6,7].

Management of childhood overweight and obesity
include dietary, physical activity and behavioural
modifications [8]. Most studies published to date
demonstrate either low or only short-term benefit
from lifestyle modification programmes. Analysis
of 30 clinical trials involving 14326 participants
concluded that physical activity interventions had
only a limited success on BMI reduction [9].

A review of 3 well designed randomized controlled
trials on the effectiveness of weight management
programmes for pre-school children based on
physical activity intervention and parental health
education did not show a statistically significant
response in 1 year follow up [11].

Gori and et al have meta-analysed 72 studies on
the effectiveness of educational and lifestyle
interventions where 39 studies with combined diet
and physical activity programmes demonstrated
positive results [12]. They also revealed that
programmes lasting less than 1 year were more
efficacious.

However, as described by Blomquist et al, dropout
rates between 25-33% from clinic-based weight
management programmes indicate that lack of
compliance is a major drawback in the
achievement of weight reduction and stabilizing
body weight over longer periods of time [13].
Therefore, identifying factors affecting the
response to lifestyle modifications is necessary to
plan strategies to achieve better outcomes. Among
the studies that evaluated such predictors, a clinic-
based weight management programme involving
662 children revealed that starting treatment at a
younger age was associated with a significantly low
post treatment-z-BMI [13].

Studies on the outcome of weight management
interventions and the factors determining the
success of such treatment programmes are,
however, lacking from low and low-middle income
countries including Sri-Lanka.

The objectives of this study were to identify factors
associated with successful BMI reduction in
children with overweight or obesity and to
evaluate the efficacy of those factors in leading to
a positive outcome.

METHODS
Study design and participants

This study was based on retrospective medical
record review of subjects aged 1 to 15 years
attending  the multi-disciplinary ~ obesity
management clinic between 2017 and 2020 at
Teaching Hospital, Peradeniya.

Subjects with overweight or obesity who have
completed 6 months follow up visits were
considered for the analysis. Overweight was
defined as BMI for age between +1SD and +2SD
and BMI for age > +2SD as obesity. Children with
chronic medical conditions, physical disability and
cognitive impairment in whom the full lifestyle
modification  intervention could not be
implemented were excluded. Out of 417 potential
subjects with a first visit at 1-15 years within the
review period, sixteen (3.83%) children were
excluded. Another 307 (73.6%) children have not
completed the 6 months follow up. The final
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outcome analysis sample of 94 (22.5%) who have
completed 6 months follow up Vvisits were
identified.

The study was approved by the ethics review
committee of the Faculty of Medicine, University
of Peradeniya.

Obesity management programme

This multidisciplinary paediatric obesity
management clinic provides individualized care to
children and adolescents. The team consists of a
Clinical Nutritionist, a Consultant Paediatrician,
and Paediatric Medical Officers. The main goal of
the obesity management programme is reduction
of body weight through lifestyle modification.

The anthropometric measurements are taken by
trained doctors according to WHO standards [14].
Body weight is measured with the subject wearing
light clothing to the nearest 0.1kg using the pre-
calibrated digital scale. Height measurements are
taken to the last completed 0.1cm using the GIMA
portable stadiometer. BMI for age z-score is
calculated and the WHO 2007 growth reference
was used to determine the BMI for age z-scores in
the subjects. Waist circumference is measured
with a flexible measuring tape with the subject
dressed in light clothing, standing upright, feet
slightly apart and abdomen relaxed. Waist
circumference is taken at the narrowest point of
the torso above the umbilicus and below the rib
cage.

The treatment consists of a dietary plan and
behavioral modification. All patients are followed
up monthly for the first 3 months and 2 monthly
thereafter.

At each follow up visit, children and families are
individually seen by doctors and the lifestyle
intervention is continually reinforced. The
nutrition and physical activity goals are refined and
monitored, and barriers to implementation are
addressed.

Adherence to lifestyle modifications were
evaluated under the categories of diet, physical
activities, sedentary time and sleep duration.
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Behavioural variables were assessed including
food craving and motivation.

Positive response was taken as reduction of BMI z-
score and negative response was taken as an
increment of the BMI z-score during the follow up
period.

Data analysis

Data was entered into SPSS version 25 and
described using proportions and means with 95%
confidence intervals. Anthropometric variables
including relative weight, height, body mass index
(BMI) for age, z-BMI and waist circumference were
described with the means with 95% confidence
intervals.

For establishing associations between
independent categorical variables and the
dependent variable (reduction or maintence of the
z-BMI), chi square was used. Regression analysis
was applied to explore associations between
dependent variable and multiple independent
variables.

Chi square was used to compare the categorical
data while the t test was used to compare the
parametric data related to the baseline
demographic, clinical, and lifestyle characteristics
of the groups.

A logistic regression model was applied to identify
statistically significant associations with treatment
response. Response to lifestyle modification
programme was taken as the dependent variable
while the characteristics significant at p < 0.05 in
univariate analyses were taken as possible
covariates in the model.

RESULTS

Out of 401 subjects meeting the inclusion criteria,
94 (22.54%) subjects have completed 6 months
follow up visits. The ethnic diversity of our study
population closely represents the national figures.
The majority of the study group were Sinhalese
(87.2%) while 4.3% and 8.5% were Tamils and
Muslims respectively.

Baseline characteristics of the subjects with 6
months follow up visits and without 6 months
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A lower initial BMI (p=0.043) and higher level of
maternal education (p=0.042) were at significant

follow up have been compared in Table 1. No
statistically significant differences were found

between the subjects for sex, ethnicity, and birth

weight.

Table 1: Comparison of the baseline characteristics of the subjects enrolled in the multidisciplinary obesity

management clinic using the chi-square test.

levels in the positive response group.

Characteristic Total Follow-up group P value
N (%) N=401 With 6 Without 6 | *Chi square test
months months for
Follow up | follow up independence
N=94 N= 307 (x3, df)
Sex Male 220(54.9) | 54 (57.4) 166 (54.07)
Female 181 (45.1) | 40(42.6) 141 (45.93) | *0.57 (2.088,1)
Ethnicity Sinhalese 343 (85.5) | 82(87.2) 261 (85.1)
Tamils 19 (4.7) 4 (4.3) 15 (4.8) *0.66 (123.14, 2)
Muslims 39(9.8) 8 (8.5) 31(10.1)
Maternal | Up to G.C.E.Ordinary Level | 282(70.3) | 48(51.06) | 234(76.2)
Education | G.C.E. Advance Level 95 (23.7) 38 (40.4) 57 (18.5) *0.04
Diploma 7(1.7) 1(1.06) 6 (1.9) (66.26, 3)
Degree 17 (4.2) 7 (7.44) 10 (3.3)
Paternal Up to G.C.E.Ordinary Level | 247(61.6) | 52 (55.3) 195(63.5)
Education | G.C.E. Advance Level 132 (32.9) | 36(38.3) 96 (31.3) *0.46 (75.47, 3)
Diploma 5(1.2) 0 5(1.6)
Degree 17 (4.2) 6 (6.4) 11 (3.6)
<2.5kg 45(11.2) | 14(14.9) |31(10.1) *0.16 (17.81, 2)
Birth 2.5-3.5 kg 248 (61.8) | 58 (61.7) 190 (61.8)
weight >3.5kg 66 (16.4) 17 (18.1) 49 (15.9)
NA# 42 (10.6) | 5(5.3) 37 (12.2)
Age < 10 years 132 (32.9) | 34(36.2) 98 (31.9) *0.42(7.19, 2)
category | 210 years 269 (67.1) | 60 (63.8) 209 (68.1)

Table 2: Comparison of the baseline characteristics of the subjects enrolled in the multidisciplinary obesity

management clinic using the t- test.

Characteristic Total Follow-up group P value
N=401 With 6 | Without 6 | ttestfor
months months difference
Follow up | follow up between
N=94 N= 307 means
2Age in years (SD) 10.7 (3.2) 9.9 (3.5) 10.7 (3.2) **0.06
3Initial BMI kg/m? (SD) 26.2 (4.2) 25.5(3.3) 26.6 (4.8) **0.04
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Subjects in the 6 months follow up group
(n=94) had an average age of 9.9 (SD+3.484).
The weight of the children ranged between
10.9kg and 87.70kg at the initial visit which
changed to a range between 11.95kg and
87.7kg after the completion of 6 months follow
up. The mean BMI of the study group at the
initial visit and after following up was 25.502
kg/m? (SD #3.290) and 24.919 kg/m? (SD
+4.228) respectively. The mean BMI z-score of
the study group was 1.937 (SD +0.742) at the
initial visit and it has been declined to 1.670
(SD +0.743) after 6 months follow up.

According to the findings, 85.1% (n=80) has
shown a positive response while 14.9% (n=14)
had a negative response. Baseline
characteristics including age, weight, height,
BMI, z-BMI and the waist circumference were
compared between the positive and the
negative response groups (Table2).

Among the positive responders with the mean
agel0.27 (SD+3.330), 58.7% (n=45) were boys
and 41.3% (n=33) were girls. Average weight at
the initial visit was 52.25+15.972kg and was
52.150 £15.372kg at the completion of 6
months follow up.
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In addition, mean BMI of the positive
responders at the initial visit and at the end of
the study period was 25.75+3.125kg/m?and
25.23+3.195kg/m?respectively. Mean z-BMI of
the study group on the two occasions was
1.981+0.584 and 1.624+0.531respectively.

The age of the negative responders varied
from 2 years to 13 years while the mean age
was 8.36 (SD+4.012). Mean weight at the initial
visit and the completion of 6 months follow up
was 39.457+14.583kg and 39.68+19.415kg
respectively. In addition, mean BMI of the
negative responders on the two occasions was
24.044+3.923kg/m?and 23.10+7.855 kg/m>.
Mean z-BMI of the study group was
1.688+1.310 and 1.953+1.509 respectively.
There was a significant difference in the initial
weight (p=0.006) and height (p=0.014)
between the positive response group and the
negative response group.

Further baseline characteristics at the initial
visit were compared and according to the
findings, majority of the positive responders
were more than 10 years of age (67.5%) in the
positive response group. Time spent for
tuition classes on weekdays (p=0.046),
paternal education (p=0.045) and number of
clinic visits (p=0.002) have shown a significant
difference between the two groups.

Table 4: comparison of the baseline characteristics of the positive and the negative responders at the

initial visit
Characteristic Total group Positive Negative P value
N=94 responders responders
n=80 n=14
N (%) N (%)
N (%)
Age category
< 10 years 31(32.9) 26 (32.5) 5(35.7) 0.075
> 10 years 63 (67.1) 54 (67.5) 9(64.3)
Gender
Male 54 (57.4) 47 (58.7) 7 (50) 0.127
Female 40 (42.6) 33 (41.3) 7 (50)
Ethnicity
Sinhalese 82 (87.1) 71 (88.75) 11 (78.6) 0.350
Tamils 4 (4.4) 2(2.5) 2 (14.3)
Muslims 8 (8.5) 7 (8.75) 1(7.1)

10
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Birth weight

<2.5kg 13 (13.8) 11 (13.75) 2 (14.3)

2.5-3.5kg 56 (59.6) 48 (60) 8(57.1)

>3.5kg 17 (18.1) 16 (20) 1(7.1) 0.376
NA 8 (8.5) 5(6.25) 3(21.5)

Maternal education

Up to G.C.E.Ordinary Level 44 (46.8) 38 (47.5) 6(42.9)

G.C.E. Advance Level 42 (44.7) 35(43.75) 7 (50) 0.123
Diploma 2(2.1) 1(1.25) 1(7.1)

Degree 6 (6.4) 6(7.5) 0

Paternal education

Up to G.C.E.Ordinary Level 50 (53.2) 41 (51.25) 9 (64.3)

G.C.E. Advance Level 38 (40.4) 33 (41.25) 5(35.7) 0.046"
Diploma 00 (00) 00 (00) 00 (00)

Degree 6 (6.4) 6 (7.5) 00 (00)

No. of visits 0.002"
<6 visits 25 (26.6) 19 (23.75) 6 (42.9)

6-10 visits 29 (30.8) 21(26.25) 8(57.1)

>10 visits 40 (42.6) 40 (50) 0

Transport method

By vehicle 66 (70.2) 56 (70) 10(71.4) 0.717
By walking 28 (29.8) 24 (30) 4 (28.6)

Availability of a TV in the

bedroom

Yes 6 (6.4) 5(6.25) 1(7.1) 0.805
No 88 (93.6) 75 (93.75) 13 (92.9)

Screen time (hours/day)

Not watching 14 (14.9) 11 (13.75) 3(21.4)

<1 hour 19(20.2) 16 (20) 3(21.4) 0.615
1-2 hours 27 (28.7) 25(31.25) 2 (14.3)

2-4 hours 26(27.6) 20(25) 6 (42.9)

>4 hours 8 (8.6) 8 (10) 00 (00)

Consumption of deep-fried food

(per week)

< 1time/ week 23 (24.5) 20 (25) 3(21.4) 0.176
1-6 times / week 57 (60.6) 50 (62.5) 7 (50)

7 times / week 9(9.6) 6(7.5) 3(21.4)

>7 times / week 5(5.3) 4 (5) 1(7.1)

Consumption of salty food

<1 time/ week 16 (17.1) 14 (17.5) 2(14.3)

1-6 times / week 40 (42.6) 35 (43.75) 5(35.7) 0.761
7 times / week 33 (35.1) 26 (32.5) 7 (50)

>7 times / week 5(5.2) 5 (6.25) 0

11
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Consumption of sweets
< 1time/ week 35(37.2) 30 (37.5) 5(35.7)
1-6 times / week 48 (51.1) 41 (51.25) 7 (50) 0.239
7 times / week 10 (10.6) 8(10) 2(14.3)
>7 times / week 1(1.1) 1(1.25) 0
Having breakfast (/week)
Never 16 (17.1) 11 (13.75) 5(35.7)
1 day 1(1.1) 1(1.25) 1(7.1)
2 days 4 (4.3) 4 (5) 0 0.704
3 days 3(3.1) 2 (2.5) 8(57.2%)
4 days 3(3.1%) 3 (3.75%)
Everyday 67 (71.3%) 59 (76.75%)
Engaging in physical activities
(hour/day)
Not doing 23 (24.5%) 17 (21.25%) 6 (42.9%)
<1 hour 30 (31.9%) 28 (35%) 2 (14.3%) 0.494
1-2 hours 30 (31.9%) 25 (31.25%) 5(35.7%)
2-4 hours 6 (6.4%) 5(6.25%) 1(7.1%)
>4 hours 5(5.3%) 5(6.25%) 0
Attending tuition classes on
weekdays
Not attending 45 (47.8%) 36 (45%) 9 (64.3%)
<1 hour 8 (8.5%) 7 (8.75%) 1(7.1%) 0.045"
1-2 hours 22(23.4%) 20 (25%) 2(14.3%)
2-4 hours 14 (14.8%) 12 (15%) 2(14.3%)
>4 hours 5(5.3%) 5 (6.25%) 0
Attending tuition classes on | 18 (19.1%) 12 (15%) 6 (42.9%) 0.075
weekends 1(1.1%) 0 1(7.1%)
Not attending 23 (24.5%) 17 (21.25) 6(42.9%)
<1 hour 39 (41.5%) 38 (47.5%) 1(7.1%)
1-2 hours 13 (13.8%) 13 (16.25%) 0
2-4 hours
2 4 hours
*p<0.05

Table 5: Adherence to lifestyle modification in the positive response group and the negative response

group
Lifestyle modification Total group Positive Negative P value
responders responders

Dietary Habits

Adhered

Not adhered 77 (81.9%) 68 (85%) 9 (64.3%) 0.065
17 (18.1%) 12 (15%) 5 (35.7%)

Screening time

Do not watch 9 (9.6%) 6 (7.5%) 3(21.4%)

<1hr 18 (19.1%) 17 (21.25%) 1(7.2%) 0.405

1-2 hrs 52 (55.4%) 47 (58.75%) 5 (35.7%)

12
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2-4 hrs 15 (15.9%) 10 (12.5%) 5(35.7%)

Sleep-duration

8-10 hrs 84 (89.4%) 73 (91.25%) 11(78.6%)

10-12 hrs 10 (10.6%) 7 (8.75%) 3 (21.4%) 0.158
General physical activities

Engaged 77 (81.9%) 68 (85%) 9 (64.3%)

Not engaged 17 (18.1%) 12 (15%) 5 (35.7%) 0.065

Structured activities

Engaged 32 (34.1%) 30(37.5%) 2 (14.3%)
Not engaged 62 (65.9%) 50 (62.5%) 12 (85.7%) 0.093
Motivation
Yes 53 (56.4%) 49 (61.25%) 4 (28.6%) 0.024"
No 41 (43.6%) 31 (38.75%) 10 (71.4%)
Food craving
Yes 17 (18.1%) 15 (18.75%) 2 (14.3%) 0.690
No 77 (81.9%) 65 (81.25%) 12 (85.7%)

“p<0.05

The adherence to treatment at the end of 6 months was compared between the 2 groups considering
7 lifestyle factors as predictors of response. (Table 3). A statistically significant difference in the level
of motivation is seen between the two groups (p=0.024).

Table 6: Likelihood of influence of individual intervention factors on weight reduction — bivariate
logistics regression.

Lifestyle intervention Beta Odds Ratio P value
*Adhered to diet -1.1 0.3 0.73
Screen time*** None

Less than 1 hour 0.0 1.0 1.00

1-2 hours 2.1 8.5 0.06

More than 2 hours 1.6 4.7 0.03
**Sleep duration (<10/>10 hours) 1.5 2.8 0.17
*Physical activity -1.1 0.3 0.73
*Structured physical activity -1.2 0.3 0.11
*Motivation (no/yes) -1.3 0.3 0.03
*Food cravings -0.3 0.7 0.69

*Coded as 0 -negative and 1 -positive, 0 was the reference category
**Coded as 1-ess than 10 hours and 2 more than 10 hours — reference category 1

***Coded 1 to 4 — reference category 1 (none)

13
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Table 7: Logistic regression model examining association of lifestyle modifications with the reduction

or maintenance of z-BMI.

95% ClI for Odds
Odds Ratio
Intervention Beta | pyalue Ratio Lower | Upper
0 (reference)
. <1 0.32 0.75 1.34 0.18 10.08
Screen time (hours)
1-2 2.04 0.09 7.78 0.73 81.63
2-4 1.77 0.03 *5.85 1.25 | 27.28
Structured physical activities (reference = not | -0.24 0.82 0.78 0.95 6.56
engaging)
Sleep (reference = 8 to 10 hours) 1.15 0.20 3.16 0.54 18.52
Motivation (reference = no motivation) -1.23 0.16 0.29 0.05 1.63
Constant 0.45 0.73

Logistic regression was thereafter used to
analyze the effect of the intervention as a
whole on the outcome. Variables that returned
a p value of less than 0.2 in the bivariate
analysis were included to build an explanatory
model (Table 6). Enter method was used to run
the analysis. The Logistic regression returned a
model with screen time as the only statistically
significant explanatory variable for changes in
BMI. Compared to no screen time those with
screen times of over 4 hours were 5.85 (Cl 1.25
— 27.28) times more likely to have a negative
response.

DISCUSSION

Nearly a quarter of children enrolled in the
obesity management programme completed
the 6 month follow up period. Children with a
lower initial BMI (p=0.043, Independent
sample, t- test) and higher maternal education
levels (p=0.042) were more likely to complete
the programme. Previous studies have
demonstrated mixed results on the association
of age and sex with the follow up of obesity
programmes [15,16,17,18,19]. Most of the
studies showed no association with the age.

14

A study carried out among a group of German
children to assess the association between
socioeconomic status and childhood obesity
reported a strong relationship between
parental education and child’s obesity [20].
The majority of children of the study
population have not completed the 6-month
duration of follow up. The observation of
reduced retention rates is reported in several
studies [21,22]. Insufficient awareness on the
consequences of childhood obesity and lack of
motivation may have contributed towards
incomplete follow up.

Eighty children of the 94 who completed the
programme achieved reductions in the BMI- z
score. The impact of regular participation in an
obesity management programme has been
described in a prospective multicentre trial
from Germany among 167 children who
participated in an in-patient treatment
programme [8]. According to their findings,
after an inpatient treatment lasting 40.4 + 4.1
(range, 28-49) days, subjects achieved a
significant weight reduction. This study
identified regular participation in teaching
programmes as the most important predictor
for effective long-term weight reduction.
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Comparison of the baseline characteristics of
the positive and the negative response groups
at the initial visit revealed that the majority of
the positive responders were more than 10
years of age (67.5%). Children in 10-19 years
age group have a stronger consideration in
physical appearance compared to the pre-
adolescent age group. Thus, age may be a
predictor of treatment outcome in overweight
and obese children [23].

According to a previous study, females were
more concerned than males about body
weight, and physical appearance across all age
groups [24]. However, we did not observe a
sex difference with regard to the response to
treatment.

Among the characteristics analysed, paternal
education (p=0.045) and the number of follow
up visits (p=0.002) were higher in the positive
response group. Time spent on tuition classes
on weekdays (p=0.046) was also higher in this
group. Attending after-school tuition classes is
anincreasing trend in the Sri Lankan education
system which substantially increases the
sitting time of school children. It may also
minimize the time to engage in sports
activities. Another interesting observation was
high levels of compliance with dietary and
physical activity interventions (p=0.065) in
both groups. The Sri Lankan socio-cultural
context of abiding by health care advises may
be a reason for this observation.

Psychological motivation can be used to
increase the efficacy of behavioural
modifications. Cognitive behavioural therapy
is a well-studied intervention in altering
unhealthy  cognitions,  emotions and
behaviours [2,25]. This may help to reduce
overall food consumption and to encourage
making healthy food choices [3].

Our study also reveals a higher level of
motivation among the positive response group
(p=0.024). Psychological motivation of the
child as well as the parents is a major
component in our obesity management
programme.

15

The Logistic regression returned a model with
screen time as the only statistically significant
explanatory variable for changes in BMI.
Compared to no screen time those with screen
times of over 4 hours were 5.85 (Cl 1.25 -
27.28) times more likely to have a negative
response. Demographic and dietary factors
were not significantly associated with
reduction of the z-BMI.

Out of the 94 children in our study population
who underwent the obesity management
programme with 6 month follow up, 14
children did not achieve reduction in z-BMI.
Lack of response is likely to be due to longer
screen times, lack of stimulus control and lack
of motivation.

Our observation is supported by a randomized
trial that has been carried out to assess the
effects of reducing television viewing and
computer use on childhood obesity [26]. The
study concluded that reducing screen time
may have an important role in lowering BMl in
young children.

An important limitation observed is that a
significant proportion of children did not
complete the 6 months follow up. A 50% loss
to follow up is a finding common to many
obesity management programmes [27,28, 29].
The documentation of lifestyle data was based
on parental reporting which could be a source
of bias since the unhealthy habits may not
have fully revealed during the data collection
process.

CONCLUSION

Based on these findings, both primary and
tertiary care obesity management
programmes need to focus on counselling
regarding minimizing screen time and
improving stimulus control to prevent food
craving behaviour. Reinforcement of positive
behaviours in these children may enhance the
likelihood of adopting a healthy lifestyle for
the rest of their lives.



Bladder Catheterization for Caesarean Sections

Once identified, the modifiable factors could
be addressed using novel approaches and
reinforcement.
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