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Abstract
Background: Living with type-I diabetes mellitus (T1DM) presents children and adolescents with various daily challenges associated with disease
management, including signi�cant lifestyle changes due to intensive therapeutic exogenous insulin regimes, the need for dietary restrictions,
regular exercise, and frequent biochemical marker monitoring. This study aimed at determining diabetes related quality of life (DRQoL) and factors
in�uencing quality of life in Indian children and adolescents with T1DM.

Methods: Three hundred seventy-nine randomly selected children and adolescents with T1DM were assessed using Pediatric quality of life
inventory 3.2 diabetes module. Mean scores of DRQoL according to sociodemographic factors, and clinical variables were assessed by an
independent sample t test, or ANOVA according to the characteristics of analyzed variables. Paired sample t-test was used to compare children’s
and adolescents’ self-report with caregivers’ report. Multivariable linear regression was used to identify the signi�cant predictors of DRQoL.

Result: The total score of the PedsQL Diabetes Module self-report were found to be 83.77±11.11 for the 5 -12 years old and 80.27±13.52 for the 13-
18 years old. Patients who attended education (β = -0.134, p= 0.013) and mothers of the patients being educated (β=0.300, p<0.001), and having
insulin injection by primary care givers (β = 0.136, p=0.050) were positive determinants of DRQoL; while not attending diabetic education (β =
-0.129, p=0.014) and an increase in the mean fasting blood sugar (FBS) (β = -0.130, p=0.016) were found to be negative determinants that explain
20.3% of the variability of total DRQoL scores of children and adolescents (R2=0.203, F(20,312)= 5.225, p<0.001).

Conclusions: the quality-of-life score for children and adolescents with T1DM in Ethiopia was not su�ciently good. The educational status of
patients, mothers’ educational status, fathers’ occupation, type of individual administering insulin medication, attending diabetes health education
and mean fasting blood sugar were found to be determinants of DRQoL. 

Introduction
Type I Diabetes Mellitus (T1DM) is one of the most common chronic diseases in childhood and adolescence (1). In 2021, 537 million people were
estimated to have diabetes. In total, 1,211,900 children and adolescents younger than 20 years of age are estimated to have type 1 diabetes
mellitus globally. It is estimated that approximately 108,200 children and adolescents under 15 years of age are diagnosed annually. In Ethiopia,
the estimated prevalence and incidence of T1DM among children and adolescents aged 0–19 years old are 2.4 and 0.7 per 100,000 per year,
respectively (2).

Living with T1DM presents children and adolescents with a variety of daily challenges associated with disease management, including signi�cant
lifestyle changes due to intensive therapeutic exogenous insulin regimes, need for dietary restrictions, regular exercise, and frequent biochemical
marker monitoring (3). It also often leads to the development of physical disabilities that can have a detrimental effect on a patient's quality of life
(QoL).

The concept of diabetes-related quality of life (DRQoL) is formed by the physical environment, physiological changes and a combination of social,
emotional and treatment related functions, and can be affected by factors such as the age of onset of diabetes, the child's age and sex. Parents'
views on illness, achieving glycemic control, and the lifestyles of their children is also very important (4, 5). For this reason, child-family illness-
focused approaches are necessary to make decisions regarding the management of T1DM (6).

In recent decades, many studies in various �elds have focused on the idea of quality of life (QoL), which has taken on various connotations
depending on the time and context in which it has been employed. Diabetes-related quality of life of children and adolescents with T1DM which
consists of the disease symptoms, treatment factors, and factors such as worry about the disease and communication skills of patients, are known
to be affected by the sociodemographic characteristics of patients with the disease (7, 8).

Type 1 diabetes mellitus is often considered to be a disease of the family rather than just the individual affected, due to the integral role of family
relationships and parental support. Parental reporting of DRQoL is considered important given the young age of the patients (8). Diabetes-related
quality of life of children and adolescents with T1DM has been reported by both children and their parents to affect several domains, including
treatment adherence, treatment barriers, worry and communication and diabetic symptoms (7, 9–11). Adolescents in particular have unique needs
based on the signi�cant developmental, hormonal and psychosocial changes that occur during this transitional period in life resulting in more
psychosocial problems with increased risk of chronic psychosocial stress, higher rate of behavioral di�culties, depression & lower social
competency resulting in poor metabolic control & low DRQoL scores (11).

Quality of life related problems have negative impact on life saving treatment and outcome of diabetes. Previous research showed that most of the
time, children and adolescents who have poor glycemic control have a low score on DRQoL (12–14). Generally, evaluation of DRQoL and
identifying its determining factor should be one part of diabetes management for better out come in addition to medical management which further
will improve the quality of life and prevent secondary morbidities by achieving good metabolic control.
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The purpose of this study was to determine the factors affecting quality of life and determine level of DRQoL among children and adolescents with
T1DM in Addis Ababa, Ethiopia.

Materials And Methods

Study design, setting and Period
A hospital-based cross-sectional study was conducted from August 25 2021 to September 25 2021 to assess the Determinants of quality of Life in
Children and Adolescents with Type-I Diabetes Mellitus at four pediatric endocrine clinics of specialized teaching hospitals in Addis Ababa, Ethiopia
(St. Paul’s Hospital Millennium Medical College (SPHMMC), Tikur Anbessa Specialized Hospital (TASH), Tirunesh Beijing Hospital (TBH), Yekatit 12
Medical College (Y12MC) and Zewditu Memorial Hospital (ZMH)).

Participant and sampling
A total of 416 children and adolescents were approached during their clinical visits. Of these, 379 children and adolescents with T1DM and their
primary care givers agreed to participate in the study. Patients were recruited from the pediatric endocrinology clinic of four public hospitals in
Addis Ababa. All patients had diabetes for more than 6 months. Children and adolescents who had known comorbid chronic medical illness in
addition to T1DM, seriously ill T1DM patients who were unable to respond to the questionnaire and refused to participate were excluded from this
study.

Variables
The independent variables in this study were divided into two categories. They were - a) Sociodemographic - this category included variables such
as age, gender, marital status of primary care givers, average family monthly income, primary caregiver’s employment status, educational status of
the child and adolescent, educational status of primary care giver, and family setting; and b) Clinical and nutrition-related factors – which included
variables such as the duration of the illness, age at diagnosis, glycemic control (HgbA1c) level, blood sugar control and monitoring frequency,
Insulin administration frequency, physical activity, nutritional status of children and adolescents, family history of diabetes, and number of
admissions over the past 6 months.

Measures
The Pediatric Quality of Life Inventory (PedsQL™) 3.2 Diabetes Module, a multi-dimensional, diabetes-speci�c instrument that assesses children
and adolescents (5–18 years), with both child and parent reports, was used to assess DRQoL. The questionnaire was obtained from eprovide.mapi-
trust.org and permission was given to translate it (Special terms No. 34085 dated April 26 2021). It contains 32 items and 33 items for those age
5–7 and 8–18, respectively, comprising 5 dimensions (Diabetes symptoms (15 items), Treatment I (barriers) (5 items), Treatment II (adherence) (6
items), worry (2 items for 5–7 years children and 3 items for 8–18 years), and communication (4 items)). The instructions ask how much of a
problem each item has experienced during the past 1 month. A 5-point response scale was utilized across child self-report for ages 8–18 and
parent proxy-report (0 = never a problem; 1 = almost never a problem; 2 = sometimes a problem; 3 = often a problem; 4 = almost always a problem).
To further increase the ease of use of the young child self-report (ages 5–7), the response scale was reworded and simpli�ed to a 3-point scale (0 = 
not at all a problem; 2 = sometimes a problem; 4 = a lot of a problem), with each response choice anchored to a happy to sad faces scale. Items are
reverse scored and linearly transformed to a 0–100 scale (0 = 100, 1 = 75, 2 = 50, 3 = 25, 4 = 0), so that higher scores indicate better DRQoL (11).

Scale scores were computed as the sum of the items divided by the number of items answered (this accounts for missing data). If more than 50%
of the items in the scale were missing, the scale score was not computed.

The questionnaire was also designed to obtain information on socio-demographic characteristics, health related characteristics and psychosocial
conditions of the study participants. The Amharic version of the questionnaire was used in the present study (9).

Procedure
Interviews were conducted by two trained nurses and a medical doctor with experience in questionnaire application and were supervised by the
principal investigator. Patient and primary care givers completed the questionnaire independently. The completeness and consistency of the
collected data were checked daily by the principal investigator. Individual records with incomplete data were excluded from analysis.

Data processing and analysis
Electronic data collection using Kobo toolbox was conducted and exported to SPSS version 25 for further analysis. Demographic and diabetes-
related characteristics by diabetes type were summarized as frequencies and percentages for categorical variables and as means and standard
deviations for continuous variables. Mean scores of DRQoL according to sociodemographic factors, adherence to and control of diabetes, and
clinical variables were assessed by independent sample t test, or ANOVA according to the characteristics of the analyzed variables. A paired sample
t-test was used to compare children and adolescents’ self-reports with caregiver’s report.
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Multiple linear regression models were adjusted to analyze the in�uence of factors associated with DRQoL controlling for socio-demographic and
clinical factors. A p-value of ≤ 0.05 was considered to declare statistically signi�cant association between independent variables and quality of
life.

Results
Table 1 shows the clinical and demographic characteristics of the patients and families. Total of 379 children and adolescents were included in the
study with mean age of 8.98 ± 2.42 and 14.89 ± 1.33 SD years, respectively. Two hundred fourteen (56.5%) of the patients were girls. The mean
weight and height of the patients were 37.44 ± 12.17 kilograms and 140.59 ± 16.71 centimeters, respectively with 93.1% having normal BMI for age
Z scores. The mean age at onset of diabetes was 7.36 ± 4.16 years and mean duration of diabetes was 4.34 ± 3.47 years, with 112 (29.6%) having
had it for more than 5 years and 26 (6.9%) for less than a year. All of children and adolescents were only insulin users. The average HbA1c level
was 10.12 ± 2.04% which indicated that there was inadequate control of diabetes. About 108 (28.5%) children and adolescents had history of
admission at health facilities in the last six months.

 
Table 1

Comparison of children and adolescents’ self-reports and parent proxy reports of Quality of life among children and adolescents with type 1
diabetes mellitus on follow up at selected public hospitals in Addis Ababa, Ethiopia, September 2021

PedsQL DM Number of items Children and Adolescents report Children and Adolescents’ parents report t P

Diabetes symptoms 15 79.04 ± 16.20 73.50 ± 15.55 -6.892 < 0.001*

Treatment barriers 5 86.66 ± 15.31 79.43 ± 19.25 -11.774 < 0.001*

Treatment adherence 6 81.82 ± 18.75 81.75 ± 17.89 -0.645 0.519

Worry 3 86.58 ± 21.31 83.99 ± 24.28 -6.296 < 0.001*

Communication 4 86.28 ± 23.86 84.60 ± 25.07 -10.911 < 0.001*

Total 33 82.19 ± 12.36 78.13 ± 12.66 -10.922 < 0.001*

The mean total and subscale domains scores of PedsQL Diabetes Module (Table 2) shows, DRQoL was found to be signi�cantly higher for self-
report (82.19 ± 12.36) compared to primary care givers report (78.13 ± 12.66) (t = -10.922, p < 0.001). There was no difference in the treatment
adherence (81.82 ± 18.75 vs. 81.75 ± 17.89, p = 0.799), worry (86.58 ± 21.31 vs. 83.99 ± 24.28, p = 0.486), and communication (86.28 ± 23.86 vs.
84.60 ± 25.07, p = 0.095) DRQoL scores between self and primary caregivers’ reports. The DRQoL self-report scores were relatively lower for
diabetes symptoms (79.04 ± 16.20) and treatment adherence (81.82 ± 18.75) domains.
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Table 2
Sociodemographic and clinical characteristics of children and adolescents with type 1 diabetes mellitus on follow up at

public hospitals in Addis Ababa, September 2021.
Variable Response category Frequency (n = 379) Percent

Sex Male 165 43.5

Female 214 56.5

Age in years Mean ± SD 11.65 ± 3.56

5–12 (Child) 208 54.9

13–18 (Adolescent) 171 45.1

Educational status of child/adolescent Not yet started 6 1.6

Kindergarten 42 11.1

Primary school 258 68.1

Secondary school 73 19.3

Family setting: Child/adolescent lives with Lives with both parents 262 69.1

Lives with father only 16 4.2

Lives with mother only 87 23.0

Other primary care giver 14 3.7

Maternal Educational status (N = 349) No formal education 43 12.3

Read and write 11 3.2

Primary education (1–8) 101 28.9

Secondary education (9–12) 131 37.5

College/university 63 18.1

Paternal educational status (N = 278) No formal education 19 6.8

Read and write 3 1.1

Primary education (1–8) 66 23.7

Secondary education (9–12) 104 37.4

College/university 86 30.9

Maternal Occupation (N = 349) House wife 181 51.9

Daily laborer 14 4.0

Private employee 63 18.1

Government employee 50 14.3

Private/self-organization 41 11.7

Paternal Occupation

(N = 278)

Unemployed 18 6.5

Daily laborer 17 6.1

Private employee 118 42.4

Government employee 66 23.7

Private/self-organization 59 21.2

Primary caregiver’s monthly income in Ethiopian Birr Median with IQR 4500 with (IQR 2000–8000)

Number of children ≤ 18 years in the family ≤ 4 children 363 95.8

> 4 children 16 4.2

Age of onset Mean ± SD 7.36 ± 4.16 years

Duration of diabetes mellitus Mean ± SD 4.34 ± 3.47 years
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Variable Response category Frequency (n = 379) Percent

Less than 1 year 26 6.9

1 to 5 years 241 63.6

Greater than 5 years 112 29.6

Attending education during follow up Yes 244 64.4

No 135 35.6

Frequency of insulin administration Twice daily 372 98.2

Three times per day 7 1.8

Insulin provider Self 224 59.1

Primary care giver 155 40.9

Admission in the last 6 months Yes 108 28.5

No 271 71.5

Frequency of admission (N = 108) Once 100 92.6

Two times 8 7.4

Frequency of monitoring of blood glucose Once during follow up visit 22 5.8

Once or twice per week 13 3.4

Once daily 23 6.1

Twice per day 295 77.8

Three times and above per day 26 6.9

Family history of Diabetes Yes 86 22.7

No 293 77.3

Number of exercises per week None 55 14.5

Once per week 67 17.7

Twice per week 137 36.1

Three times per week 72 19.0

Always 48 12.7

Hemoglobin A1C (N = 215) Mean ± SD 10.12 ± 2.04

< 7.5 22 10.2

7.5 and above 193 89.8

Mean Fasting Blood Sugar (FBS) level (N = 333) Mean ± SD 179.76 ± 78.45

Controlled (90–130) 98 29.4

Uncontrolled (< 90 or > 130) 235 70.6

 
 
In the patients’ self-reports, there was a statistically signi�cant difference between children (5–12 years) and adolescents (13–18 years)
respondents in total mean DRQoL showing lower score among adolescents (t = -2.665, p = 0.008). Patients living with both parents reported higher
scores than those living with one parent (F (2, 376) = 8.946, P < 0.001). Lower scores were reported by patients of uneducated mothers than those
with mothers who had at least primary education (F (3, 345) = 8.918, P < 0.001). Regarding clinical characteristics, patients who had attended
health education about diabetes (t = -3.176, P = 0.002), those who took insulin injection twice per day (t = 2.182, P = 0.030), and those patients
measure their blood glucose ≥ 1per day showed better scores (F (2, 376) = 3.969, P = 0.020). There was no statistically signi�cant difference
between girls and boys in terms of DRQoL score. Tables 3 and 4 show mean score differences between clinical and demographic characteristics of
the patients and families.
 
 



Page 7/15

Table 3
Summary of an independent samples t-test on DRQoL with socio-demographic and clinical characteristics among children and adolescents with

T1DM on follow up at selected public hospital, Addis Ababa, Ethiopia, 2021
Variables N Mean ± SD t-

value
p-value 95% CI Mean

difference
Lower Upper

Age Child 208 83.77 ± 
11.11

-2.665 0.008* -0.69580 -0.10367 -0.39974

Adolescent 171 80.27 ± 
13.52

         

Sex Male 165 81.85 ± 
13.46

0.014 0.989 -0.29782 0.30201 0.00210

Female 214 82.45 ± 
11.47

         

Number of children ≤ 4 363 82.37 ± 
12.56

-4.690 < 
0.001*

-1.04501 -0.40887 -0.72694

> 4 16 78.08 ± 5.20          

Duration of DM ≤ 5 years 267 82.20 ± 
12.40

-0.119 0.842 -0.35886 0.29289 -0.03298

> 5 years 112 82.17 ± 
12.34

         

Attending Health Education Yes 244 83.48 ± 
12.23

-3.176 0.002* -0.80142 -0.18854 -0.49498

No 135 79.86 ± 
12.30

         

Family monthly income Low 102 81.16 ± 
12.20

1.210 0.227 -0.12864 0.54061 0.20599

Medium/High 277 82.57 ± 
12.43

         

Frequency of insulin
administration

Twice 372 82.39 ± 
12.20

-2.182 0.030* -2.31539 -0.12043 -1.21791

Three times 7 71.54 ± 
17.34

         

Who administers insulin Self 224 80.21 ± 
12.65

4.378 < 
0.001*

0.36193 0.95201 0.65697

Primary care
giver

155 85.05 ± 
11.39

         

Admission in the past 6 months Yes 108 80.82 ± 
10.71

1.896 0.059 -0.1170 0.64402 0.31616

No 271 82.73 ± 
12.94

         

Frequency of admission Once 100 80.73 ± 
10.98

0.030 0.976 -0.93904 0.96802 0.01449

Twice 8 81.94 ± 6.96          

Family history of DM Yes 86 82.90 ± 
11.03

-0.118 0.906 -0.37635 0.33369 -0.02133

No 293 81.98 ± 
12.74

         

HbA1C < 7.5 22 80.49 ± 
14.46

1.258 0.220 -0.30096 1.24267 0.47085

≥ 7.5 193 84.91 ± 
11.28

         

Glycemic control Controlled 98 83.32 ± 
11.71

-1.031 0.303 -0.53366 0.16667 -0.18350

Uncontrolled 235 82.13 ±           
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12.63
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Table 4
Summary of One-Way ANOVA on DRQoL with socio-demographic and clinical characteristics among children and adolescents with T1DM on

follow up at selected public hospital, Addis Ababa, Ethiopia, 2021
Variables   Mean 

± SD
Test of
Homogeneity of
variances

ANOVA Group differences

      Levene
Statistic

P-
value

F P-
value

  Mean
difference

P-
value

95% CI

Lower Upper

Child/
adolescent
educational
status

Kindergarten 88.16 
± 6.86

3.567 0.014 5.611 0.001* Kindergarten-
Primary

-0.72513 0.014* -1.3452 -0.1051

Primary 82.27 
± 
12.18

        Kindergarten-
Secondary

-1.11085 < 
0.001*

-1.8326 -0.3891

Secondary 78.95 
± 
13.73

        Kindergarten-
Not started

-1.32557 0.154 -2.9520 0.3009

Not started 76.42 
± 
18.28

        Primary-
Secondary

-0.38572 0.184 -0.8798 0.1083

              Primary- Not
started

-0.60043 0.746 -2.1394 0.9386

              Secondary-
Not started

0.21472 0.985 -1.7974 1.3680

Family
setting

Biparental 83.73 
± 
12.15

0.799 0.451 9.031 < 
0.001*

Biparental-
Monoparental

-0.64954 < 
0.001*

-1.0436 -0.2555

Monoparental 79.00 
± 
12.14

        Biparental-
Other

-0.86467 0.074 -1.7941 0.0648

Other 76.89 
± 
12.89

        Monoparental-
Other

-0.21513 0.859 -1.1803 0.7500

Maternal
Education

No formal
education/read
and write

75.30 
± 
17.66

10.306 < 
0.001

6.927 < 
0.001*

No formal
educ-Primary
educ

0.89971 0.019* 0.1009 1.6985

Primary
education

84.87 
± 9.08

        No formal
educ-
Secondary
educ

0.87634 0.018* 0.1045 1.6482

Secondary
education

85.04 
± 9.21

        No formal
educ-College

0.32822 0.908 -0.5744 1.2308

College 79.37 
± 
13.86

        Primary educ-
Secondary
educ

-0.02337 1.000 -0.4541 0.4073

              Primary educ-
College

-0.57148 0.112 -1.2181 0.0751

              Secondary
educ- College

-0.54812 0.103 -1.1602 0.0640

Paternal
Education

No formal
education/read
and write

79.07 
± 
12.62

3.751 0.011 1.503 0.214          

Primary
education

83.05 
± 
11.48

                 

Secondary
education

84.22 
± 
13.74

                 

College 84.31 
± 
10.50
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Variables   Mean 
± SD

Test of
Homogeneity of
variances

ANOVA Group differences

Mother’s
occupation

House wife/
Daily laborer

83.12 
± 
12.94

2.892 0.057 2.765 0.064          

Private/ Gov’t
employee

80.59 
± 
11.90

                 

Private/self-
organization

84.43 
± 9.40

                 

Father’s
occupation

Unemployed/
Daily laborer

76.92 
± 
17.65

1.860 0.158 4.581 0.011* Unemployed/
Daily laborer-
Private/ Gov’t
employee

0.82589 0.008* 0.1818 1.4699

Private/ Gov’t
employee

84.56 
± 
11.08

        Unemployed/
Daily laborer-
Private/self-
organization

0.73256 0.055 -0.0126 1.4777

Private/self-
organization

84.40 
± 
10.56

        Private/ Gov’t
employee -
Private/self-
organization

-0.09333 0.907 -0.6159 0.4292

Frequency
of
monitoring
of blood
glucose

≥ 1per day 82.39 
± 
12.19

3.437 0.033 4.385 0.013* ≥ 1per day-
1–2 times per
week

0.69003 0.216 -0.2788 1.6589

1–2 times per
week

88.60 
± 7.58

        ≥ 1per day-
During follow
up

-0.75651 0.049* -1.5106 -0.0024

During follow
up

75.31 
± 
14.74

        1–2 times per
week- During
follow up

-1.44654 0.013* -2.6461 -0.2470

Multiple linear regression models showed with increasing age treatment adherence domain scores increased (β = 0.238, t = 2.671, p = 0.008) while
worry domain score decreased (β = -0.311, t= -3.503, p = 0.001) (Table 5). Diabetes symptom, treatment adherence domains and total DRQoL had
higher score when insulin was administered by primary caregiver than self. As mean FBS level increases diabetes symptom domain score (β =
-0.033, t= -3.019, p = 0.003) and total DRQoL scores (β = -0.130, t= -2.422, p = 0.016) decreased. Not attending health education had a negative
relationship with communication domain (β= -0.277, t= -5.402, p < 0.001) and to total DRQoL score (β = -0.129, t= -2.479, p = 0.014). Further
analysis revealed signi�cant positive association between total DRQoL score with mothers of the patients being educated (β = 0.300, t = 4.233, p < 
0.001), fathers having occupation as an employee (β = 0.242, t = 2.773, p = 0.006). these independent in�uencing factors for DRQoL scoring of
children and adolescents with T1DM explained 20.3% of the variability of total DRQoL scores of children and adolescents (R2 = 0.203, F (20,312) = 
5.225, p < 0.001).
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Table 5
Summary of multiple linear regression on DRQoL with socio-demographic and clinical characteristics among children and adolescents with type I

diabetes mellitus on follow up at selected public hospital, Addis Ababa, Ethiopia, September 2021.

    Diabetes
Symptoms

Treatment
Barriers

Treatment
adherence

Worry Communication Total DRQoL
score

    β (95% CI) β (95% CI) β (95% CI) β (95% CI) β (95% CI) β (95% CI)

Age   0.030
(-0.734,
1.015)

-0.127
(-1.333,0.246)

0.238
(0.331,
2.176)*

-0.311 (-2.904,
-0.816)*

- 0.049
(-0.509,0.864)

Child/adolescent

educational

status

Kindergarten
(Ref)

           

Primary 0.228
(-14.980,
-1.258)*

0.187 (-.074,
12.327)

0.063
(-5.118,
10.150)

0.002 (-8.142,
8.284)

- -0.070 (-7.244,
3.466)

Secondary -0.185
(-17.151,
1.976)

0.145 (-3.273,
14.497)

-0.076
(-14.382,
7.153)

-0.045
(-14.152,
9.346)

- -0.074 (-9.777,
5.148)

Not started -0.076
(-37.734,
5.694)

0.080 (-22.525,
2.859)

-0.088
(-28.674,
2.242)

0.053 (-7.821,
25.794)

- -0.134
(-38.406,
-4.529)*

Mother’s Education
status

No formal
education
(Ref)

           

Primary
education

0.345
(7.437,
17.085)*

0.208 (2.692,
11.711)*

0.070
(-2.211,
8.168)

0.155 (1.481,
13.403)*

0.085
(-2.053,11.207)

0.300 (4.351,
11.910)*

Secondary
education

0.312
(6.014,
15.316)*

0.209 (2.378,
11.047)*

0.221
(3.593,
13.818)*

0.154 (1.142,
12.638)*

0.220 (4.696,
17.334)*

0.343 (5.301,
12.574)*

College 0.108
(-1.014,
10.508)

0.061 (-2.881,
7.863)

0.010
(-6.327,
7.373)

-0.068
(-11.054,
3.238)

0.029 (-5.711,
9.443)

0.039 (-3.184,
5.816)

Mother’s
Occupation

House
wife/Daily
laborer (Ref)

           

Private/ Gov’t
employee

- - 0.144
(-10.609,
-1.170)*

- - -

Private/self-
organization

- - -0.006
(-6.412,
5.703)

- - -

Father’s Occupation Unemployed
(ref)

           

Private/ Gov’t
employee

0.268
(3.273,
14.081)*

0.094 (-2.221,
7.955)

- 0.091 (-2.803,
10.569)

0.052 (-2.801,
7.795)

0.242 (1.738,
10.234)*

Private/self-
organization

0.184
(1.906,
13.946)*

0.081 (-2.254,
9.122)

- 0.167 (2.292,
17.293)*

0.091
(-1.077,13.079)

0.188 (1.440,
10.884)*

Who administers

insulin

Self(ref)            

Primary care
giver

0.201
(2.223,
11.030)*

0.146 (0.515,
8.547)*

-0.024
(-5.724,
3.914)

0.038 (-3.685,
6.976)

- 0.136
(0.031,6.833)*

Attended Health
Education

Yes (ref)            

No - 0.087 (-6.082,
0.500)

- - 0.277 (-18.779,
-8.756)*

-0.129 (-6.029,
-0.693)*

*Signi�cant at P-value < 0.05 β = Standardized regression coe�cient, *Statistically signi�cant = p ≤ 0.05, ref. = Reference category



Page 12/15

    Diabetes
Symptoms

Treatment
Barriers

Treatment
adherence

Worry Communication Total DRQoL
score

Mean FBS   -0.158
(-0.054,
-0.011)*

- - - - -0.130 (-.037,
− .004)*

Frequency of
monitoring of blood
glucose

During follow
up (Ref)

           

≥ 1per day - 0.176
(2.606,15.983)*

- 0.103 (-1.248,
16.397)

- 0.095
(-12.305,
1.378)

1–2 times per
week

- 0.187
(5.487,25.981)*

- 0.066
(-5.830,21.352)

- -0.006
(-12.745,
11.491)

    Adjusted
R2 = 23.4

Adjusted R2 = 
13

Adjusted
R2 = 11.1

Adjusted R2 = 
21.4

Adjusted R2 = 
10.1

Adjusted R2 = 
21.3

*Signi�cant at P-value < 0.05 β = Standardized regression coe�cient, *Statistically signi�cant = p ≤ 0.05, ref. = Reference category

Discussions
As stated in the result section, the total DRQoL scores of the parent proxy report were signi�cantly lower than the patients self-report (Table 2). In
the assessment of DRQoL, it was expected that the scale and subscale scores of the patients and their parents would coincide (14, 15), which is not
the case in this study. Of the quality-of-life domains, self-reports of diabetes symptoms and treatment barrier domains didn’t coincide with parent
proxy reports while treatment adherence, worry and communication domains showed similar responses. The similarity of the responses may be
due to the impact of the illness not only the patient but to the caregivers too.

It was also observed that patients scores in diabetes symptoms and treatment adherence domains were low, their scores in communication and
worry domain were high. High communication score is similar and high worry score is on contrary to the �ndings in other studies (14, 16).

Regarding the effect of age on DRQoL, this study revealed the total scores of children (5–12 years old) (83.77), was higher than that of adolescents
(13–18 years) (80.27). This discrepancy may be because most of the children were taken care of by their primary caregivers more than older
children and adolescents. Also, adolescents tend to worry more than children which resulted in a lower DRQoL score.

It was also observed that age positively affects treatment adherence domain and negatively affects worry domain. These �ndings were on contrary
to Emmanouilidou et al. who showed similar diabetes related quality of life except for treatment barriers (15). Abdul-Rasoul et al. and Mona et al.
also showed poor DRQoL in younger age groups (4, 17). For a reason that young age children might be getting special care from parents in self-
management of diabetes, they scored lower in the treatment adherence sub-domain but higher in the total score of DRQoL when compared to older
children.

Similar to a study conducted by Gadallah et al. and Peyman et al., this study showed that health education about diabetes had signi�cant positive
associations with DRQoL of children and adolescents with diabetes (16, 18). This discrepancy may be because health education and promotion
play a crucial role for respondents to understand their medical condition and take good care of themselves.

Patients who get their insulin administration by their primary caregiver have better DRQoL score than those who self-administer. This may be due to
poor health education or having di�culty that the patients might not be administering insulin appropriately. No study was found on the connection
between insulin administering personnel and quality of life in T1DM.

With regard to the relationship between DRQoL and metabolic control, we observed that higher mean FBS level is associated with lower diabetic
symptom domain and total DRQoL score. This is similar �nding observed in adolescents where increased FBS were associated with lower quality
of life (4, 14, 19). The result of the current study could be explained by the fact that children and adolescents who had well-controlled blood glucose
levels were associated with minimized episodes of common acute complications of T1DM.

The present study showed no effect of duration of illness on domains and total DRQoL score. This �nding was similar to Mona et al. (17). Duration
of T1DM was found to have negative effect of DRQoL in study by Abdul-Rasoul et al.(4).

Regarding the daily self-blood glucose tests, those who did self-blood glucose tests ≥ 1 times/day were found positively associated with treatment
barrier domain. In alignment with this �nding, those who did self-blood glucose tests ≥ 3 times/day scored better in all domains in two studies who
revealed that higher number of daily self-blood glucose monitoring is associated with better QoL (17, 20).
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In addition to the research data, a relationship was found between quality of life and educational status of patients, and mothers’ educational level.
Similar �ndings were seen in two another studies (14, 18). This implies that patients with T1DM whose mothers have better educational status
have a better ability to decide on child-care, and a better understanding of the disease, its complication, and treatment. Also, patients of fathers who
had no occupation reported lower DRQoL scores compared to those who have a job. The possible justi�cation might be due to fathers who have
work are likely to generate income and can take care of their children, thus improving DRQoL.

Conclusions
In summary, diabetes related quality of life among children and adolescents in Addis Ababa is relatively high. Lower scores were observed in
treatment adherence, and diabetes symptoms domains. Educational status of patients, mothers’ educational status, fathers’ occupation, the type of
individual administering insulin medication, attending diabetes health education and mean fasting blood sugar were found as determinants of
DRQoL. It is hoped that the results of this study will sensitize treating physicians for early monitoring and evaluation of determinants of DRQoL
T1DM children and adolescents.

Abbreviations
FBS
Fasting Blood Sugar
HgA1c
Hemoglobin A1C
DRQoL
Diabetes Related Quality of Life
PedsQL™
Pediatric quality of life inventory
SPHMMC
St. Paul’s Hospital Millennium Medical College
T1DM
Type 1 Diabetes Mellitus
TASH
Tikur Anbessa Specialized Hospital
WHO
World Health Organization
Y12MC
Yekatit 12 Medical College
ZMH
Zewditu Memorial Hospital

Declarations

Ethical considerations
Ethical clearance and approval were obtained from the Institutional Research Review Boards of St. Paul’s Hospital Millennium Medical College
(PM23/294), and from Addis Ababa public health research and emergency management directorate (A/A/5962/227). Then, permission to carry out
the study were given from TASH, SPHMMC, Y12MC, and ZMH Hospitals’ administrations. Participation in the study was on voluntary basis. After a
detailed explanation of the study purpose, written informed consent was sought from care-givers and assent from participating children and
adolescents. Con�dentiality and privacy of the participant has been maintained throughout the process of data collection. The data were kept
con�dential and used for the intended purpose only.

Consent for publication
Not applicable

Availability of data and materials
All data generated or analyzed during this study are available from the corresponding author on reasonable request.



Page 14/15

Competing interests
The authors declare that they have no competing interests.

Funding 
We didn’t receive any funding for this study.

Authors' contributions
BTB conceived and designed the study, supervised the acquisition of the data, and carried out the statistical analysis. FW and TGD participated in
the design of the study, tool development, and approved the proposal with some revisions. TGD participated in the statistical analysis, drafted, and
revised the manuscript and BTB critically revised the manuscript. All authors read and approved the �nal manuscript.

Acknowledgements
The authors would like to acknowledge study participants, data collectors and administrative bodies of SPHMMC, TASH, TBH, Y12HMC and ZMH
for their permission.

References
1. American Diabetes Association Professional Practice Committee. 2. Classi�cation and Diagnosis of Diabetes: Standards of Medical Care in

Diabetes—2022. Diabetes Care. 2021 Dec 16;45(Supplement_1):S17–38.

2. International Diabetes Federation. IDF Diabetes Atlas, 10th edn [Internet]. Brussels, Belgium; [cited 2022 Jan 10]. Available from:
https://www.diabetesatlas.org

3. Steyn NP, Mchiza ZJR, Kengne AP. Future challenges for pediatric diabetes management in developing countries: lessons from Africa. Expert
Rev Endocrinol Metab. 2015;10(1):75–86.

4. Abdul-Rasoul M, AlOtaibi F, Abdulla A, Rahme Z, AlShawaf F. Quality of life of children and adolescents with type 1 diabetes in Kuwait. Med
Princ Pract. 2013;22(4):379–84.

5. Ayar D, Öztürk C. Turkish Reliability and Validity Study of Pediatric Quality of Life Inventory™ 3.0 Diabetes Module by Parental Perspective. Turk
J Res Dev Nurs. 2015;17.

�. Eiser C, Varni JW. Health-related quality of life and symptom reporting: similarities and differences between children and their parents. Eur J
Pediatr. 2013;172(10):1299–304.

7. Varni JW, Curtis BH, Abetz LN, Lasch KE, Piault EC, Zeytoonjian AA. Content validity of the PedsQL™ 3.2 Diabetes Module in newly diagnosed
patients with Type 1 diabetes mellitus ages 8–45. Qual Life Res. 2013;22(8):2169–81.

�. Varni JW, Limbers CA. The pediatric quality of life inventory: measuring pediatric health-related quality of life from the perspective of children
and their parents. Pediatr Clin North Am. 2009;56(4):843–63.

9. Girma D, Abita Z, Wale A, Tilahun S. Reliability and Validity of Ethiopian Amharic Version of the PedsQLTM 4.0 Generic Core Scales and
PedsQLTM 3.0 Diabetes Module. Adolesc Health Med Ther. 2021;12:77.

10. Varni JW, Delamater AM, Hood KK, Driscoll KA, Wong JC, Adi S, et al. Diabetes management mediating effects between diabetes symptoms
and health-related quality of life in adolescents and young adults with type 1 diabetes. Pediatr Diabetes. 2018;19(7):1322–30.

11. Varni JW, Delamater AM, Hood KK, Raymond JK, Chang NT, Driscoll KA, et al. PedsQL 3.2 diabetes module for children, adolescents, and young
adults: reliability and validity in type 1 diabetes. Diabetes Care. 2018;41(10):2064–71.

12. de Souza ACCB, Felício JS, Koury CC, Neto JFA, Miléo KB, Santos FM, et al. Health-related quality of life in people with type 1 Diabetes Mellitus:
data from the Brazilian Type 1 Diabetes Study Group. Health Qual Life Outcomes. 2015;13(1):1–9.

13. Anderson BJ, Laffel LM, Domenger C, Danne T, Phillip M, Mazza C, et al. Factors associated with diabetes-speci�c health-related quality of life
in youth with type 1 diabetes: the Global TEENs Study. Diabetes Care. 2017;40(8):1002–9.

14. Özyazıcıoğlu N, Avdal EÜ, Sağlam H. A determination of the quality of life of children and adolescents with type 1 diabetes and their parents.
Int J Nurs Sci. 2017;4(2):94–8.

15. Emmanouilidou E, Galli-Tsinopoulou A, Karavatos A, Nousia-Arvanitakis S. Quality of life of children and adolescents with diabetes of Northern
Greek origin. Hippokratia. 2008;12(3):168.

1�. Jafari P, Forouzandeh E, Bagheri Z, Karamizadeh Z, Shalileh K. Health related quality of life of Iranian children with type 1 diabetes: reliability
and validity of the Persian version of the PedsQL™ Generic Core Scales and Diabetes Module. Health Qual Life Outcomes. 2011;9(1):1–6.



Page 15/15

17. Hassan M, Musa N, Hai RA, Fathy A, Ibrahim A. Assessment of health-related quality of life in Egyptian adolescents with type 1 diabetes:
DEMPU survey. J Pediatr Endocrinol Metab. 2017;30(3):277–83.

1�. Gadallah MA, Ismail T, Aty N. Health related quality of life among children with Type I diabetes, Assiut city, Egypt. J Nurs Educ Pr.
2017;7(10):73–82.

19. Girma D, Murugan R, Wondossen K, Yeshiwas S, Wale A, Tilahun S. Health-Related Quality of Life and Its Associated Factors in Children and
Adolescents with Type1 Diabetes, Addis Ababa, Ethiopia. Glob Pediatr Health. 2021;8:2333794X211030879.

20. Ausili E, Tabacco F, Focarelli B, Padua L, Crea F, Caliandro P, et al. Multidimensional study on quality of life in children with type 1 diabetes. Eur
Rev Med Pharmacol Sci. 2007;11(4):249.


