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Abstract

Background: Measurement of health-related quality of life (HRQOL) in children and adolescents with
type 1 diabetes mellitus (T1DM) is as important as metabolic control in the management and prevention of
diabetes-related complications.

Aim: To describe the self-reported HRQOL outcomes in Ghanaian children and adolescents with T1DM
compared with healthy controls and perceived HRQOL by caregivers.

Setting: Out-patient clinics of the Departments of Child Health, Medicine and Therapeutics, Family
Medicine, and Ophthalmology, the National Diabetes Management and Research Centre (all at the Korle Bu
Teaching Hospital), and the Cape Coast Teaching Hospital (CCTH).

Methods: Socio-demographic and clinical characteristics of study participants were documented.
Participants completed the PedsQL™ 4.0 Generic Core Scales. Data analysis was done with SPSS Version
25.0. An unpaired t-test was used in comparing the HRQOL scores between children and adolescents with
T1DM and controls, and parental proxy reports.

Results: Fifty children and adolescents with T1DM, 50 parents/caregivers, and 80 healthy non-diabetic
controls took part in this study. There was no significant difference in mean score between the patients and
the caregivers for overall HRQOL (p = 0.270). Patients reported significantly worse overall HRQOL than their
controls (p = 0.001). Males with diabetes reported better HRQOL than females (p = 0.007).

Conclusion: Children and adolescents with T1IDM and their parents/caregivers reported lower HRQOL
scores compared to healthy controls. Males reported better HRQOL than females.

Potential implications: HRQOL should be routinely assessed together with proxy reports from parents to
identify those who might benefit from further attention including referral to a psychologist.
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Introduction

Diabetes Mellitus (DM) is a cluster of metabolic diseases
with associated complications affecting the eyes, kidneys, and
other organs [1-3]. DM is known to affect all ages [4] and is a
global epidemic. A global estimate in 2022 shows that a total
of 8.75 million people have T1D, with one-fifth (1.9 million) of

https://doi.org/10.29328/journal.japch.1001055

these persons living in low-income and lower-middle-income
nations [5]. Seventeen percent (1.52 million) of the 8.75
million people with T1D are children and adolescents younger
than 20 years [5]. In Ghana, out of the estimated 10,925
individuals with T1D, about 2,761 are known to be children
and adolescents under 20 years [5]. Developmental changes
including pubertal hormonal and psychosocial change, and the
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demands of DM, in general, may complicate glycaemic control
in children and adolescents with T1DM [6]. Modern diabetes
care for children and adolescents has evolved from main drug
treatment to a holistic approach involving the achievement of
optimal glycaemic control, normal psychological development,
and maximum health-related quality of life (HRQOL) [7].

DM in children and adolescents is usually seen as a family
disease rather than a disease of the affected individual. This
is because of the integral role of family relationships and
parental support associated with its management [8]. T1DM
complications inflict a burden on both the affected child and
caregivers, requiring the adoption of multiple lifestyle and
psychosocial changes in behavior [9]. Depression, anxiety,
stress-related mental disorders, and disruption in academic
activities have been reported to be more common among
children and adolescents with T1DM, compared to their
healthy colleagues [7,10,11].

The effects of DM on several domains of HRQOL such as
school functioning, physical and emotional well-being, and
social interactions in children and adolescents and their carers
have been described [7]. Measurement of HRQOL in children
and adolescents with DM offers an opportunity to detect
persons with low HRQOL and to apply appropriate early
interventional measures [7]. Studies have indicated that by
improving the quality of life (QOL) and well-being of children
and adolescents with DM, the occurrence of complications
associated with DM can be prevented [7,12].

A few studies have reported low parental perception
of QOL compared with self-reports of the QOL of children
and adolescents with DM [13,14]. However, to the best of
our knowledge, there is limited information about self-
reported QOL in Ghanaian children and adolescents with
T1DM compared with their healthy colleagues and with the
perceived QOL by their caregivers. In this study, we describe
the self-reported HRQOL in Ghanaian children and adolescents
with T1DM compared with healthy controls and with their
caregivers’ perceived QOL reports.

Methods and design
Study design

This was a cross-sectional study involving children and
adolescents with T1DM and age-matched non-diabetic
controls.

Setting

Study participants were recruited from the out-patient
clinics of the Departments of Child Health, Medicine and
Therapeutics, Family Medicine, Ophthalmology, and the
National Diabetes Management and Research Centre (all at
the Korle Bu Teaching Hospital, Accra), and the Cape Coast
Teaching Hospital (CCTH) from March 2016 to September
2019. Healthy controls were from selected educational
facilities in Accra.

https://doi.org/10.29328/journal.japch.1001055

Study population and sampling strategy

The study population included children and adolescents
with T1DM aged 4-19 years and their caregivers conveniently
sampled from the outpatient clinics above, and age-matched
non-diabetic controls conveniently sampled from selected
educational facilities in Accra.

Data collection

Each participant gave consent or assent to be part of the
study. Participating institutions gave permission for the
study to be conducted. Subjects with acute disease during the
study period were excluded. Healthy controls were children
and adolescents without diabetes or other acute or chronic
diseases. A detailed study protocol has been previously
published elsewhere [15].

Demographic characteristics (age, sex, level of education)
and clinical information on patients including past medical
history, features of any systemic complications, laboratory
investigations, blood pressure measurements, and treatment
modalities used were documented on a data collection form.

T1DM was confirmed by the presence of glutamic acid
decarboxylase (GAD) antibodies, insulinopenia, or low
levels of C-peptide [16-18]. Duration of DM was categorized
as long duration (> 24 months after diagnosis) and short
duration (< 24 months after diagnosis) [19]. Measurements
of participants’ height in meters (m) and weight in kilograms
(kg) were taken and their body mass index (BMI) (kg/m?)
was determined. Age and sex-standardized BMI z-scores were
computed and classified using the World Health Organization
(WHO) growth standards for BMI in children and adolescents
aged 5-19 years [20].

Glycated hemoglobin (HbAlc) was measured using the
Tri-Stat Boronate Affinity System (Trinity Biotech, Ireland).
Patients with HbAlc < 7.0% or = 7.0% were said to have good
or poor glycemic control respectively [21].

The PedsQL™ 4.0 Generic Core Scale developed by Varni
and colleagues [22,23] was used in assessing the self-reported
HRQOL in study participants. The PedsQL™ 4.0 Generic Core
Scale is a 5-point Likert scale ranging from 0 (Never) to 4
(Almost Always) without the weighing of items on the scale.
Permission was sought from the Mapi Research Trust (Lyon,
France) for the use of the HRQOL tool in this study.

Data analysis

Data analysis was done using SPSS for Windows, version
25.0 (SPSS Inc., Chicago, Ill, USA). HRQOL scores of the
participants with T1DM were compared with those of healthy
controls and the proxy report from their parents/caregivers
using the PedsQL™ 4.0 Generic Core Scales. Items on the tool
were reversed, scored, and linearly transformed to a 0-100
scale as follows: 0 = 100, 1 = 75, 2 = 50, 3 = 25, 4 = 0. Scale
scores were not computed and more than 50% of the items
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in the scale were missing. The mean of the completed items
in the scale was computed by summing the items over the
total number of items answered. The Psychosocial Health
Summary Score was obtained by the summation of the items
over the number of items answered in the Emotional, Social,
and School Functioning Scales. The Physical Health Summary
Score is the score of the physical functioning scale. The total
score was finally obtained by summing all the items over
the number of items answered on all the Scales. Overall QoL
scores were categorized as “good/better” (81% - 100 %), and
“poor” (below 81%).

Descriptive statistics were reported as mean #* standard
deviation, median (interquartile range), percentages, and
frequency distribution respectively. The Chi-square test or
Fisher’s exact test was used in examining the association
between demographic characteristics and HRQOL. Carl
Pearson’s correlation was used in examining the relationship
between the overall HRQOL score and the mean HbAlc. An
unpaired t-test (independent ¢ - test) was used in comparing
the HRQOL scores between the patients with DM and their
healthy controls and with proxy reports from parents/
caregivers. P - values < 0.05, were considered statistically
significant.

Ethical considerations

Ethical approval was obtained from the Ethical and
Protocol Review Committee (EPRC) of the University of Ghana
Medical School with Protocol Identification Number: MS-Et/
M.12-P4.5/2013-2014).

Results
Demographic characteristics of study participants

A total of 50 children and adolescents with T1DM, 50
parents/caregivers, and 80 healthy controls were recruited.
Table 1 presents the demographic characteristics of the
children and adolescents with T1DM and controls.

For the children and adolescents with T1DM, the mean
(+ SD) and median (IQR) ages were 14.6 + 2.8 years and 15.0
(13.0-17.0) years; minimum and maximum ages were 5 and 19
years respectively. Most (38, 76.0%) were aged 13-19 years.
The majority (38, 76.0%) were females and were mostly at the
Basic School (29, 58.0%) level of education. Most (31, 62.0%)
had normal weight with mean and median BMI; of 20.0 + 4.1
kg/m? and 20.2 (16.8-22.1) kg/m? minimum and maximum
BMI; 11.1 kg/m? and 29.3 kg/m?respectively.

The mean and median ages for the controls were 13.6 *
3.2 years and 14.0 (11.3-16.0) years; minimum and maximum
ages were 5 years and 18 years respectively. Most (54, 67.5%)
were aged 13-19 years. The majority (56, 70.0%) were
females and most (52, 65.0%) were at the Basic School level
of education. The controls had a mean and median BMI of 20.5
+ 2.3 kg/m? and 19.9 (18.8-21.8) kg/m? the minimum and
maximum BMI were 16.8 kg/m? and 31.0 kg/m? (Table 1).
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The majority (45, 90.0%) of the parent/caregiver
respondents were females. The mean age of the parents was
51.9 * 4.6 years. The minimum age was 45.0 years and the
maximum was 62.0 years. Most (46, 92.0%) of the parents/
caregivers were employed, and majority (29, 58.0%) had
Senior High School education.

Diabetes-specific data of children and adolescents
with T1IDM

The mean and median ages at diagnosis of DM were 10.4
+ 3.4 years and 11.0 (9.0-13.3) years. The mean and median
duration of DM was 21.0 + 26.3 months and 9.5 (4.0-30.0)
months. The maximum duration of DM was 98 months and the
minimum was 1 month. The mean and median Hb1Ac were
10.4 + 2.9% and 9.9 (8.4%-12.4%). The duration of TIDM was
short (< 24 months) in most (37, 74.0%) participants. All (50,
100.0%) of the children and adolescents with T1DM in this
study were on premixed insulin twice daily. Only 5 (10.0%) of
the children and adolescents with T1DM had good glycaemic
control and 45 (90.0%) had poor glycaemic control (Table 2).

HRQOL scores for children and adolescents with T1IDM
and their caregivers report

In an independent t-test analysis, there was no significant
difference in mean score between the patients and the
caregivers’ proxy report in all the dimensions (physical
functioning, emotional functioning, social functioning, school
functioning, psychosocial health status) and the overall
HRQOL (p > 0.05) (Table 3).

HRQOL scores for children and adolescents with T1IDM
and controls

Children and adolescents with T1DM recorded a poor
overall HRQOL score (74.4 + 19.3) compared to their healthy
colleagues (84.9 + 13.8), (p = 0.001). All the dimensions of
HRQOL recorded a poor HRQOL among the patients compared

Table 1: Demographic characteristics of children and adolescents with diabetes and
control group.
Characteristic Children and adolescents with Control group
T1DM (N = 50) N (%) (N =80) N (%)
Age group:
5-7 1(2.0) 3(3.8)
8-12 11 (22.0) 23 (28.7)
13-19 38 (76.0) 54 (67.5)
BMI categories
(z-score):
Severe thinness (< -3) 3(6.0) 6 (7.5)
Thinness (< -2 to -3) 3(6.0) 7 (8.8)
Normal (-2 to 1) 38 (76.0) 55 (68.8)
Overweight (> 1to 2) 5(10.0) 9(11.2)
Obese (> 2) 1(2.0) 3(3.7)
Sex:
Male 12 (24.0) 24 (30.0)
Female 38 (76.0) 56 (70.0)
Education:
Basic school 29 (58.0) 52 (65.0)
Senior High School 20 (40.0) 28 (35.0)
Tertiary 1(2.0) 0(0)
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Table 2: Diabetes-specific data of children and adolescents with type1 diabetes
mellitus.

Number Percentage Mean * standard

Characteristics (n) %) deviation Median (IQR)
Duration of diabetes
(mths):
Short (< 24mths) 37 74.0 - -
Long (> 24mths) 13 26.0 - -
Total 50 100.0 21.0+26.3 9.5 (4.0-30.0)
Age at diagnosis ; : 104+34  11.0(9.0-13.3)
(years)
Type of treatment:
Insulin 50 100.0 - -
Type of insulin:
Premixed 50 100.0 - -
Parental Hx DM 18 36.0 - -
Glycaemic control:
Good 5 10.0 - -
Poor 45 90.0 - -
HBA1C - - 10429 9.9 (8.4-12.4)

IQR: Interquartile Range; mths: months; DM: Diabetes Mellitus; Hx: History; HbA1c:
HaemoglobinA1c

Table 3: HRQOL scores for children and adolescents with T1IDM and caregivers’
proxy report.
HRQOL Dimension Patients’

Mean values Difference | p - value

Caregivers
Mean £ SD | Mean £ SD

Physical functioning 77.7+223 | 689220 8.8 0.068
Emotional functioning 67.3+224 71.0+£17.8 3.7 0.397
Social functioning 83.3+19.0 789+22.1 4.4 0.31
School functioning 68.8+23.2 61.8+18.9 71 0.124
Psychosocial health 73.1+189 | 70.5+15.2 2.6 0.483
Overall 744+19.3 | 70.1+15.8 4.2 0.27

those with good glycaemic control versus poor control
(p = 0.460) (Table 5). Carl Pearson’s correlation between the
overall HRQOL score and the mean HbAlc (r* = -0.020, p =
0.900) was not statistically significant as shown in Figure 1.

Association between demographic and clinical
characteristics, and overall HRQOL of children and
adolescents with T1IDM

Sex was the only variable that was associated with overall
HRQOL (p - value = 0.020). Males reported better QoL than
females (p = 0.007). Age, BMI, and level of education of
patients were not associated with overall HRQOL (p - values
> 0.05); and lower Hb1Ac level was not associated with better
HRQOL. There was no significant difference between males
and females in terms of mean Hb1Ac; 9.7 + 2.2 vs. 10.6 + 2.9,
p =0.366. (Table 6).

Table 5: Association between HRQOL scores and glycaemic control of children and
adolescents with T1DM.

HRQOL Dimension

Mean values Difference | p - value

Poor control

Good control

T1DM: Type 1 Diabetes Mellitus; HRQOL: Health-Related Quality of Life; SD:

Standard Deviation.

Table 4: HRQOL scores for children and adolescents with T1DM and controls.
p - value

Mean values Difference
Controls

Mean = SD

HRQOL Dimension
Patients
Mean % SD

Physical functioning 77.7+223 | 865154 8.8 0.001
Emotional functioning 67.3+224 81.6+17.2 14.3 0.001
Social functioning 83.3+19.0 83.7+152 2.7 0.345
School functioning 68.8+232 87.8+19.7 19 0.001
Psychosocial health 73.1+18.9 | 84.3%14.0 11.2 0.001
Overall 744+193 | 84.9+13.8 10.5 0.001

T1DM: Type 1 Diabetes Mellitus; HRQOL: Health-Related Quality of Life; SD:

Standard Deviation.

to their healthy colleagues with a significant difference in
mean HRQOL score between the patients and their healthy
colleagues (p < 0.05) except in the social functioning
dimension which did not record a significant difference (p =
0.345) (Table 4).

Association between HRQOL and glycaemic control in
children and adolescents with TIDM

In terms of all the dimensions in the HRQOL general score
scale, there was no significant difference between children
and adolescents who had good glycaemic control and those
with poor glycaemic control (p > 0.05). The overall HRQOL did
not show any significant difference in mean scores between

https://doi.org/10.29328/journal.japch.1001055

Mean * SD Mean £ SD
Physical functioning 82.8 +£20.0 77.2+227 5.6 0.635
Emotional functioning 68.0 £ 13.0 67.2+23.3 0.8 0.942
Social functioning 78.0+21.7 83.9+18.9 5.9 0.518
School functioning 73.0+26.4 68.3 £ 23.1 4.7 0.674
Psychosocial health 73.0+£19.9 73.1+19.0 0.1 0.987
Overall 76.0 £22.2 742+19.3 1.8 0.861
T1DM: Type 1 Diabetes Mellitus; HRQOL: Health-Related Quality of Life; SD:
Standard Deviation.
Table 6: Association between demographic and clinical characteristics and overall
HRQOL of children and adolescents with T1DM.
Characteristic Overall HRQOL P - value
Better Poor
Age groups
5-7 0 ((0) 1(2.0)
8-12 6 (12.0) 5(10.0) 0.512
13-19 16 (32.0) 22 (44.0)
Sex
Females 13 (26.0) 25 (50.0)
0.020*
Males 9(18.0) 3(6.0)
Education
Basic 14 (28.0) 15 (30.0)
SHS 7 (14.0) 13 (26.0) 0.344
Tertiary 1(2.0) 0 (0)
Duration of diabetes (mths)
Short (< 24 mths) 18 (36.0) 20 (40.0) 0512
Long (>24 mths) 4(8.0) 8 (16.0)
BMI categories (z-score):
Severe thinness (< -3) 2(4.0) 1(2.0)
Thinness (<-2 to -3) 2(4.0) 1(2.0) 0.065
Normal (-2 to 1) 17 (34.0) 20 (40.0)
Overweight (>1to 2) 0(0.0) 6 (12.0)
Obese (> 2) 1(2.0) 0(0.0)
Lower Hb1Ac
Yes 4(8.0) 35 (10.0) 1
No 18 (36.0) 23 (46.0)
HRQOL: Health-Related Quality of Life; BMI: Body Mass Index. Education: SHS:
Senior High School; HBA1C: HaemoglobinA1C. Males reported better HRQoL than
females (p = 0.007). There was no significant difference between males and females
in terms of mean Hb1Ac; 9.7 £ 2.2 vs. 10.6 £ 2.9, p = 0.366.
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Figure 1: Overall HRQOL score and HbA1c (%).

Discussion

Our results of a lower score for overall HRQOL in children
and adolescents with T1DM compared to their healthy
colleagues is consistent with those from similar studies among
children and adolescents with T1DM from Europe and Asia
[24-27]. This finding is possibly linked with the psychological
trauma and burden associated with the diagnosis of DM and its
demands of management, requiring the adoption of multiple
lifestyle and psychosocial changes in behavior in order to
achieve a desirable level of glycemic control. This usually
brings disruption in family patterns and routines, and drives
the need to adopt and adjust to prescribed patterns of diet,
administration of insulin, and regular monitoring of blood
glucose levels [28]. Children and adolescents with T1IDM have
poor glycaemic control compared to the general pediatric
populationand are morelikely to be non-adherentto treatment
regimens which could impact negatively their HRQOL. For
example, the acute effects of high as well as low blood glucose
levels can serve as a barrier and limit social interactions, and
their psychological well-being and interfere with their daily
activities such as exercise and school performance [12,29].
Poor HRQOL among children and adolescents with T1DM has
also been partly attributed to having single-parent families
or families with disadvantaged socioeconomic status [30,31].
However, this issue was not examined in this study.

Studies have shown that at least 15% of children and
adolescents with T1DM experience mental stress during the
treatment of DM [9,32]. Van Tilburg, et al. [33] reported an
increased rate of depressive symptoms among children with
T1DM compared to their healthy colleagues. Other studies
have also shown associations between stigmatization and
‘diabetic distress’ in children and adolescents with diabetes,
often characterized by suboptimal glycaemic control, low self-
efficacy, and reduced self-care [34-36]. The low HRQOL scores
within the emotional and school functioning dimensions
reported for children and adolescents with TIDM compared
to the controls in our study is consistent with those from other
studies [24,27]. A lack of autonomy in the management of the
condition and the challenges of preoccupation associated

https://doi.org/10.29328/journal.japch.1001055

with chronic complications among children and adolescents
with T1DM may account for the low level of emotional
HRQOL [13,14]. Healthcare providers, especially primary care
physicians should look out for symptoms of depression in
these children and manage them with proven interventions.
As a result of the need to frequently see their physicians,
these children may need to be absent from school, which
may affect their academic activities and performance [10,11].
More flexible school schedules accommodating diabetes
management may help such children and adolescents in
adapting to their condition and socializing with minimal
intervention. Another intervention is having direct access
to a psychologist with an interest in diabetes, ideally being
present in the diabetes clinic; to assess the family at diagnosis
and identify those who require more intensive support. Other
useful strategies may include increasing teacher knowledge
to provide more individualized support and enhancing the
quality of communication between parents and school staff
[37].

Parental psychological responses to having a child with
T1DM are therefore crucial in guiding clinical practice
and future research. The reported prevalence of parental
psychological distress across several studies ranged from
10% to 74%, with an average of 33.5% of parents reporting
distress at diagnosis and 19% reporting distress within 1 to 4
years after diagnosis of a child with T1DM [38].

Previous studies found parents/caregivers reporting
lower scores than their teens [7,24,27]. Possible reasons
were the burden of T1DM on parents, differences in parental
and adolescent’s cognitive development, risk evaluation,
and behavior regulation by adolescents [39]. Our findings
were similar although this difference was not statistically
significant.

The association of the male gender with a better HRQOL
in our study supports evidence from other studies [24,26,40].
Girls with T1DM have been reported to have more diabetes-
related worries and may take responsibility for their disease
earlier because they tend to enter puberty and mature earlier
than boys [41]. Also, sex differences in physical and hormonal
changes that occur during puberty lead to girls requiring
higher insulin doses compared to boys. [42]. A study in the
Middle East has shown that females with DM have double
the prevalence rates of depression compared to males [43].
Huang, et al. [44] and De Wit, et al. [45] however, did not find
any association between gender and HRQOL.

Other studies have reported an association between the
duration of T1DM and HRQOL [24,41]. Our study did not
establish any association between the duration of diabetes
(shorter or longer) and HRQOL (p = 0.507). This could be
attributed to the fact that most of the participants in the study
had a duration of less than 2yrs.
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Previous studies have reported conflicting findings
regarding glycaemic control and HRQOL [19,40]. Laffel, et al.
did not find any association of HbA1c with HRQOL [19], similar
to the present study. Various studies have demonstrated the
association of higher HRQOL scores with better glycaemic
control [24,26,40,46-48]. Other studies have also shown that
poorer HRQOL is associated with higher HbAlc levels and
greater depressive symptoms in the pediatric population with
T1DM [49,50]. Among children and adolescents with T1DM,
failure to establish and achieve glycaemic control may be
quite frustrating leading to a lower scoring of HRQOL by the
children. Psychosocial factors such as better parental support
have been found to be associated with better glycaemic control
among the pediatric population with T1DM [9,28].

This study is one of the few studies that used the PedsQL
Generic Core Scale in examining the HRQOL among children
and adolescents with T1DM in the Sub-Saharan African
region. The outcome of this study supports recommendations
to use reports from children together with proxy reports from
parents in determining a child’s HRQOL [51,52]. Another
strength of this study is the multidisciplinary collaboration
involving  pediatric  diabetologists, = ophthalmologists,
physicians, biostatisticians, and public health practitioners.

The limitations of this study include the use of a general
measure of the quality of life rather than a diabetes-specific
measure, which could limit the ability to identify different
dimensions of diabetes management that negatively impact
HRQOL. Additionally, the sample size may be too small to
generalize the findings of this study to the whole population.
A larger population study in the future, where both general
and diabetes-specific HRQOL are evaluated across several
socio-demographic and clinical characteristics would be
useful. A baseline measurement of HbA1c may not adequately
determine the glycaemic control of the participants.

Conclusion

Children and adolescents with T1DM and their parents/
caregivers reported lower HRQOL scores compared to healthy
controls. Glycaemic control measured by HbA1c value was not
significantly associated with HRQOL. Males reported better
HRQOL than females among children and adolescents with DM.
In the management of children and adolescents with T1DM,
HRQOL should be routinely assessed in order to identify those
who might benefit from further attention including referral to
a psychologist.
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