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Background: Type 1 diabetes mellitus (T1DM) is one of the most common chronic diseases during childhood and adolescence. It
threatens the health and endangers life with consequences for the physical and emotional development of the child and adolescent.
Our study aimed at determining the health-related quality-of-life (HRQoL) and factors affecting it in children and adolescents with
T1DM.
Methods: A hospital-based cross-sectional study was conducted among 379 randomly selected children and adolescents, 5–18 years
of age, with T1DM on follow-up at endocrine clinics from 25 August to 25 September 2021. PedsQLTM 4.0 generic core scales were
used to collect the data. Paired sample t-test was used to compare children’s and adolescents’ self-reports and caregiver’s reports.
Bivariable and multivariable linear regression is used to explore to identify significant predictor factors of HRQoL.
Results: Total mean score of HRQoL was 88.42±10.82 as reported by the children and adolescents and 82.17±12.65 reported by their
primary caregivers. According to self-reports, age (β=−0.197, p=0.028), mothers’ educational status (β=0.242, p<0.001), fathers’
educational status (β=0.259, p<0.001), fathers’ occupation (β=0.170, p=0.038), frequency of insulin administration (β=−0.132,
p=0.007), diabetes duration (β=−0.101, p=0.050), and frequency of monitoring of blood glucose (β=0.165, p=0.006) were statistically
significant predictors of HRQoL, explaining 21.6% of the variability of total HRQoL scores of children and adolescents (R2=0.216, F
(21,357)=5.968, p<0.001).
Conclusion: Children and adolescents with T1DM in Ethiopia have relatively good HRQoL. Increased age, longer diabetes duration,
and insulin administrations of three times per day were associated with decreased HRQoL scores. Educated parents, having an
employed father, and frequent blood glucose monitoring were associated with higher HRQoL scores.
Keywords: adolescents, quality-of-life, children, type-I diabetic mellitus, PedsQL, Addis Ababa, Ethiopia

Introduction
Type I Diabetes Mellitus (T1DM) is one of the most common chronic diseases during childhood and adolescence, which is
caused by an autoimmune reaction where the body’s defense system attacks the cells that produce insulin. As a result, the body
produces very little or no insulin. According to the American Diabetic Association, T1DM is diagnosed if the child or adolescent
has a fasting blood glucose level ≥126 mg/dL (7.0 mmol/L), or 2-hour plasma glucose level ≥200 mg/dL (11.1 mmol/L) during
an oral glucose tolerance test (OGTT), or having HbA1C ≥6.5% (48 mmol/mol), or the presence of random blood glucose
≥200 mg/dL (11.1 mmol/L) in a patient with classic symptoms of hyperglycemia or hyperglycemic crisis.1

There are an estimated 600,900 children under 15 years of age living with T1DM worldwide, affecting an estimated
108,300 children under 15 years annually worldwide, with this figure increasing to nearly 149,500 under 20 years and an
overall annual increase of around 3%. In Ethiopia, the estimated prevalence of T1DM among children and adolescents of
0–19 years old is 2.4 per 100,000 per year according to International Diabetes Federation (IDF) 2021 report.2
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Living with T1DM presents numerous daily challenges associated with disease management to children and
adolescents and includes such challenges as serious life style alterations with intensive therapeutic exogenous insulin
regimes, need for dietary restrictions, regular exercise, and frequent monitoring of biochemical markers.3

Health-related quality-of-life (HRQoL) of children and adolescents with T1DM consists of the physical, social,
school, and emotional functioning of the patients. It is known to affect and be affected by and factors like child’s age,
child’s sex, family income, duration of illness, level of knowledge of the illness, presence or absence of biochemical
disease control, and lifestyle of children and adolescents. It goes beyond direct measures of population health, life
expectancy, and cause of death, and focuses on the impact health status has on quality-of-life.4 Evidence shows that
HRQoL has been reported to be lower among T1DM children and adolescents compared to their counterparts without
diabetes.5 Adolescents in particular are known to have unique needs based on the significant developmental changes that
occur during this transitional period of life.5–7

Type-I diabetes mellitus care has focused on obtaining a target glycemic level in order to avoid the disease’s
complications. However, in today’s medicine, health is more than just the absence of clinical characteristics or disease
markers; it encompasses all domains of health and emphasizes the necessity of treating all aspects of a patient’s health.3,8

As a result, prior studies have recommended that children and adolescents with diabetes have their HRQoL measured on
a regular basis.9–11

Assessment of HRQoL needs to be incorporated with the medical management of diabetes mellitus for children and
adolescents. Health-related quality-of-life implicates valuable information about disease progress and impact of treatment
on children and adolescents with T1DM. Although the number of children’s with T1DM in Ethiopia is high and
increasing in incidence,12 apart from the medical treatment on the glycemic control and prevention of the chronic
complications, the generic HRQoL has been neglected and there are limited studies in our country. A study that included
229 children from Addis Ababa showed a mean score of HRQoL of 78.8±15.6 as reported by children and 61±7.9
reported by parents. In the study children of age 5–7 were not included, a small sample size was used, and one of the
largest hospitals providing diabetic care for the children and adolescents was not involved.9 Therefore, this study
assessed HRQoL and its associated factors among children and adolescents with T1DM from the age of 5 up to 18
years old on follow-up at Pediatrics Endocrine clinics of four specialized teaching hospitals in Addis Ababa, Ethiopia.
The results of this study will identify the level and factors affecting of HRQoL and provide information for healthcare
providers and policymakers.

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 HRQoL
and its associated factors among children and adolescents withT1DM on follow-up at four pediatric endocrine clinics of
specialized teaching hospitals in Addis Ababa, Ethiopia. Addis Ababa is the capital city of Ethiopia and located 2,355
meters above sea level. Based on the population projection of the Central Statistical Agency of Ethiopia in 2021, Addis
Ababa has a total population of 3,774,000, of whom 1,782,000 are male.13 Among the teaching hospitals, five of them,
namely 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) are
providing services for pediatric endocrinology and have Pediatrics Endocrine outpatient clinics. Of these, four of the
hospitals were chosen purposefully for this study, and TBH was used for the pretest study.

Participants, Sample Size, and Sampling
The source population was all caregivers and children and adolescents with T1DM visiting the selected hospitals’
outpatient pediatrics endocrine clinics. Selected children and adolescents with T1DM and their caregivers who came to
the outpatient departments during the study period were the study population. Children and adolescents who had known
comorbid chronic medical illnesses in addition to T1DM, seriously ill T1DM patients who were unable to respond to the
questionnaire, and those who refused to participate were excluded from this study.
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The sample size was calculated using a single population proportion formula by considering the following assump-
tions: the prevalence of a low level of health-related quality-of-life among children and adolescents with T1DM score
was 42.8% for emotional functioning from a similar previous study conducted at a governmental hospital in Addis Ababa
Ethiopia,9 with a 5% marginal error and at 95% confidence level. Then, the final sample size calculated by adding 10%
for the non-response rate was 414. The sample size was proportionally allocated to the hospitals based on the total
number of children and adolescents on follow-up, and a simple random sampling technique was used to select
participants (caregivers with children and adolescents with T1DM) visiting the selected hospitals’ outpatient pediatrics
endocrine clinics using a lottery method technique.

Study Variables
The dependent variable is the mean score of the HRQoL of children and adolescents with T1DM. 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 caregivers, average family monthly income, primary caregiver’s employment status,
educational status of the child and adolescent, educational status of primary caregiver, family setting; and b) Clinical and
nutritional related factors – this category included variables such as the diabetes duration, age at diagnosis, HbA1c level,
blood sugar control and monitoring frequency, Insulin administration frequency, physical activity, nutritional status of child
and adolescent, family history of diabetes, and number of admissions over past 6 months.

Operational Definitions
Pediatric Quality-of-Life inventory (PedsQLTM):14 The Pediatric Quality-of-Life Inventory (PedsQL) is a brief measure
of health-related quality-of-life in children and adolescents. Parents (the Proxy Report) as well as children and young
people (the Self-Report) can complete the measure.

Health-related Quality-of-Life (HRQoL):14 Health-related Quality-of-Life (HRQoL) refers to the physical, school,
emotional, psychosocial, and social domains of health that are influenced by a person’s experiences, beliefs, expectations,
and perceptions.

Recent HbA1c:9 A HbA1c test that was done within the past 3 months.
Children:14 Pediatric age groups from 5–12 years old.
Adolescents:14 Pediatric age groups from 13–18 years old.
Primary caregiver: In this study, the primary caregiver is defined as an individual who provides the majority of care or

guardianship (has the greatest responsibility for the daily care and rearing) of a child and/or adolescent.
Physical activity:15 Daily 60 minutes or more of moderate-to-vigorous intensity physical activity.
Glycemic control:16 Well-controlled FBS levels are: 90–180 mg/dL for age group5–12 and 90–130 mg/dL for age

group 13–18 years: Poor glycemic control is: <90 or >180 mg/dL for age group8–12 and <90 or >130 mg/dL for age group
13–18 years.

Co-morbidity: The occurrence of any chronic health condition among children and adolescents with T1DM in
addition to the DM.

Data Collection Methods and Procedures
A standardized structured questionnaire was used by adopting from the PedsQLTM 4.0 generic core scales and anthro-
pometry measurements of the children and adolescents were taken.14 The questionnaire was obtained from eprovide.
mapi-trust.org with permission (Special terms No. 34,085 dated April 6, 2021). The questionnaire was designed to obtain
information on the socio-demographic characteristics, health-related characteristics, and psychosocial condition of the
study participants. Validated and reliable Amharic version with Cronbach’s alpha coefficient for the total GCS (α child
self-report=0.96; α parent proxy report=0.95) of PedsQLTM 4.0 were used.17

PedsQLTM 4.0 generic core scales contain questionnaires to be filled in by the children and adolescents (Self-report)
and primary caregivers (Parent report) for those aged 5–18 years, which contains 23 items comprising of four dimensions
(Physical functioning (8 items), emotional functioning (5 items), social functioning (5 items), and school functioning (5
items)). The Physical Health Summary Score (8 items) is the same as the Physical Functioning Subscale. To create the
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Psychosocial Health Summary Score (15 items), the mean is computed as the sum of the items divided by the number of
items answered in the Emotional, Social, and School Functioning Subscales. The items for each of the forms are
essentially identical, differing in developmentally appropriate language, or first or third-person tense. The instructions ask
how much of a problem each item has been during the past 1 month. A 5-point response scale is 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 for the young child self-report (ages
5–7), the response scale is reworded and simplified 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 HRQoL.
Scale scores are computed as the sum of the items divided by the number of items answered. If more than 50% of the
items in the scale are missing, the scale score is not computed (33).

The questionnaires were interviewer-administered and the interview and anthropometric measurements were con-
ducted by two trained Nurses who hold bachelor degrees and two General Practitioners, and was supervised by the
principal investigator. The data collectors completed the personal questionnaires by one-to-one interviews with the
children/adolescent with type 1 diabetes and their parents in the hospitals. Completing the questionnaires took approxi-
mately 15–20 minute. The principal investigator checked the completeness and consistency of the collected data daily.
Individual records with incomplete data were excluded from the analysis.

Data Processing and Analysis
Using the Kobo toolbox, the collected data were exported to SPSS version 25 for further analysis. The data were cleaned
and checked for outliers and inconsistencies ahead of the statistical analysis. Descriptive analysis was performed to
describe the number and percentage of sociodemographic characteristics of categorical variables. The data were
summarized in means, medians, standard deviations, tables, and charts. Paired sample t-test was used to compare
children, adolescents self-report, and caregiver’s report. Bivariable and multivariable linear regression is used to explore
the real difference in mean scores and to identify the significant predictor factor of quality-of-life of children and
adolescents. A p-value of ≤0.05 was considered to declare a statistically significant association between independent
variables and quality-of-life. Tables, figures, charts, and texts are used for data presentation.

Results
Socio-Demographic Characteristics
A total of 379 participants were included in the study (giving a 91.5% response rate). The mean age of the children and
adolescents was 11.65 years ±3.56 SD. The mean age of the children was 8.98±2.42 years, and that of the adolescents was
14.89±1.33 years. Two hundred and fourteen (56.5%) children and adolescents were girls. About 69.1% of children and
adolescents live with both parents (mothers and fathers). The median monthly income of the primary caregivers is 4,500
Ethiopian birr with an IQR between 2,000–8,000. Regarding educational status of parents, 43 (12.3%) of the children’s
mothers, 19 (6.8%) of the children’s fathers, and four other primary caregivers had no formal education. On average there
were around 2.37 children who are less than or equal to 18 years old in the children and adolescent’s household (Table 1).

Clinical Characteristics of Children and Adolescents
The mean age at onset of diabetes for participants was 7.36 years with a SD of ±4.16 years. The mean diabetes duration
among participants were 4.34 years with a SD of ±3.47, 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. They had 179.76±78.45 mean level of fasting blood sugar (FBS) level with the minimum being 36 and maximum
of above 600. About 108 (28.5%) children and adolescents had a history of admission at health facilities in the last 6
months and 86 (22.7%) children and adolescents had a family history of diabetes (Table 2).
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Table 1 Sociodemographic Characteristics of Children and Adolescents with Type 1 Diabetes Mellitus on
Follow-Up at Selected Specialized 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 caregivera 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

(Continued)
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Table 1 (Continued).

Variable Response Category Frequency (n=379) Percent

Primary caregiver’s monthly income in

Ethiopian Birr

Median with IQR 4,500 (IQR 2,000–8,000)

Number of children ≤18 years in the

family

≤4 children 363 95.8

>4 children 16 4.2

Notes: aThree sisters, two brothers, two aunts, one uncle, and six legal caregivers.
Abbreviation: IQR, Interquartile range.

Table 2 Clinical Characteristics of Children and Adolescents with Type 1 Diabetes Mellitus on Follow-Up
at Selected Public Hospitals in Addis Ababa, September 2021

Variable Response Categories Frequency
(N=379)

Percent

Age of onset Mean±SD 7.36±4.16 years old

Diabetes duration Mean±SD 4.34±3.47 years

Less than 1 year 26 6.9

1–5 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 caregivera 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

(Continued)
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Nutritional Status of Children and Adolescents
The mean weight and height of children and adolescents were 37.44 kg with a SD of ±12.17 and 140.59±16.71 cm,
respectively. Average body mass index (BMI) of the study participants was 18.45±2.90 kg/m2. Using the WHO
anthropometric measurement tool, 353 (93.1%) children and adolescents had normal BMI for age. Thirteen (3.45%) of
the patients were found to have wasting.

Total Score and Comparison of Pediatric Health-Related Quality-of-Life (HRQoL)
Total mean scores on the PedsQL™ 4.0 were found to be 90.11±9.88 for 5–12 year olds and 86.36±11.47 for the 13–18 year
olds, as reported by the children and adolescents themselves, and the total mean scores were 85.31±10.91 for children and
78.34±13.57 for adolescents as reported by primary caregivers. Both children and adolescents’ self-report and parent proxy
reports for school and emotional functioning were coinciding with each other. There were relatively low scores when
compared to other sub-scale scores. The paired sample t-test compares children and adolescents’ self-reports and parent
proxy report of PedsQL™ 4.0 Generic Core Scales scores of children and adolescents. There was a statistically significant
difference in self-reports and parent proxy reports of PedsQL™ 4.0 Generic Core scales scoring in all sub-scales but social
functioning (Table 3).

Factors Associated with Health-Related Quality-of-Life
Candidate variables for multiple linear regression analysis in the total of HRQoLwere identified by simple linear regression
at a p-value ≤0.05. In multivariable linear regression analysis, age, children and adolescents’ with T1DM mothers’ and
fathers’ educational status, and fathers’ occupation were sociodemographic factors that affect HRQoL (Table 4). From
clinical factors, the frequency of insulin administration, diabetes duration and frequency of monitoring of blood glucose
were independent influencing factors for HRQoL scoring of children and adolescents. These variables explain approxi-
mately a quarter of the variability of total HRQoL scores of children and adolescents (R2=0.216, F(21,357)=5.968,
p<0.001).

For every 1-year increase in the age of a child or an adolescent, the score of HRQoL was decreased by 0.197 (β=−0.197,
p=0.028). Children and adolescents with T1DM whose mothers attended primary education and secondary education have
0.242-times and 0.259-times higher scores in the total HRQoL compared to those who cannot read and write or had no

Table 2 (Continued).

Variable Response Categories Frequency
(N=379)

Percent

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

Note: aMother, father, legal guardian.
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Table 3 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

PedsQLTM GCS Number
of Items

Children’s
Report

Children’s
Parents
Report

t p Adolescents’
Report

Adolescents’
Parents
Report

t P Children and
Adolescents
Report

Children and
Adolescents’ Parents
Report

t P

Physical functioning 8 90.31±13.85 87.36±16.05 −3.716 <0.001* 88.21±14.09 79.46±19.12 −6.180 <0.001* 89.36 ±13.98 83.80±17.92 −6.892 <0.001*

Emotional functioning 5 89.88±13.34 76.11±18.87 −10.060 <0.001* 81.37±20.07 70.06±21.20 −6.520 <0.001* 86.04 ±17.22 73.38 ±20.15 −11.774 <0.001*

Social functioning 5 95.14±9.01 95.02±11.02 1.036 0.301 94.62±11.29 91.20±15.57 −1.902 0.059 94.91 ±10.09 93.30 ±13.38 −0.645 0.519

School functioning 5 84.98±15.69 81.43±15.10 −3.782 <0.001* 80.06±18.41 71.91±21.15 −5.262 <0.001* 82.74 ±17.13 77.10 ±18.59 −6.296 <0.001*

Psychosocial function 15 90.02±10.31 85.31±11.16 −7.968 <0.001* 85.36±12.52 78.34±13.34 −7.442 <0.001* 87.92±11.58 81.30±12.60 −10.911 <0.001*

Total 23 90.11±9.98 87.36±10.91 −7.431 <0.001* 86.36±11.47 79.46±13.57 −8.053 <0.001* 88.42±10.82 82.17±12.65 −10.922 <0.001*

Note: *Significant at p-value <0.05.
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Table 4 Summary of Multiple Linear Regression on HRQoL 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

Physical

Functioning

Emotional

Functioning

Social Functioning School Functioning Psychosocial

Functioning

Total HRQoL Score

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

Age 0.093 (−0.169,0.775) −0.294 (−2.164,-0.676)* – −0.355 (−2.607, −0.826)* −0.233 (−1.319, −0.194)* −0.197 (−1.131, −0.063)*

Family setting Biparental (Ref)

Monoparental 0.147 (−2.323,10.240) 0.139 (−1.495,12.260) −0.354 (−11.904, −4.143)* 0.002 (−6.556, 6.743) −0.037 (−5.367,3.464) −0.011 (−4.419,3.908)

Other – 0.084 (−3.605,18.840) −0.069 (−10.361,2.984) −0.048 (−16.173, 7.222) 0.017 (−6.555,8.651) 0.056 (−3.900,10.313)

Mother’s education status No formal education (Ref)

Primary education 0.373 (4.274, 14.452)* 0.251 (4.897,14.646)* 0.175 (1.027, 6.938)* 0.059 (−2.711,7.287) 0.206 (2.092,8.705)* 0.242 (2.859,8.994)*

Secondary education 0.235 (0.6109.652,)* 0.207 (2.811,12.146)* 0.315 (3.836,9.525)* 0.121 (−0.413,9.127) 0.259 (3.126,9.455)* 0.259 (2.920,8.831)*

College −0.032 (−6.590, 4.751) −0.094 (−10.190,1.521) 0.127 (0.055,6.840)* −0.116 (−11.206,0.593) −0.078 (−6.351,1.489) −0.071 (−5.718,1.609)

Father’s education status No formal education (Ref)

Primary education −0.208 (−12.642,0.662) 0.208 (2.253, 16.588)* −0.245 (−10.804, −2.193)* 0.139 (−0.962,13.565) 0.101 (−1.739,7.903) 0.108 (−1.443,7.588)

Secondary education −0.113 (−8.781,3.687) 0.301 (4.742, 18.446)* −0.323 (−11.374, −3.228)* 0.263 (3.226,16.968)* 0.179 (0.080,9.218)* 0.101 (−1.804,6.719)

College −0.195 (−11.542,1.935) 0.151 (−0.921, 13.360) −0.487 (−16.046, −7.402)* 0.201 (0.885,15.481)* 0.035 (−3.888,5.813) −0.043 (−5.625,3.386)

Father’s occupation Unemployed (Ref)

Private/ Gov’t employee 0.331 (2.228,12.204)* 0.055 (−3.527,7.334) 0.185 (0.501,6.941)* −0.049 (−7.170,3.839) 0.043 (−2.638,4.642) 0.170 (0.204,7.160)*

Private/self-organization 0.204 (−0.119,11.187) 0.078 (−2.453,9.826) 0.012 (−3.325,4.009) −0.067 (−9.346,3.030) 0.007 (−3.889,4.311) 0.118 (−0.350,7.380)

Frequency of insulin administration Twice (ref)

Three times – – – – – −0.132 (−18.198, −2.935)*

Who administers insulin Self (ref)

Primary care giver – 0.212 (3.161,11.696)* – −0.072 (−6.990,1.986) 0.087 (−0.869,4.946) 0.065 (−1.280,4.139)

Family monthly income Low (ref)

Medium/high – – 0.114 (0.161,5.024)* 0.013 (−3.636,4.665) 0.046 (−1.544,3.967) −0.003 (−2.665,2.535)

Diabetes duration – −0.145 (−1.230,-0.206)* – – – −0.101 (−0.644, −0.014)*

(Continued)
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Table 4 (Continued).

Physical

Functioning

Emotional

Functioning

Social Functioning School Functioning Psychosocial

Functioning

Total HRQoL Score

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

Admission in the past 6 months Yes (ref)

No – – – 0.265 (6.302,13.772)* –

Family history of DM Yes (ref)

No −0.155 (−8.000,-0.481)* – −0.091 (−4.487,0.114) – – −0.079 (−4.524,0.435)

Mean FBS −0.206 (−0.050,-0.010)* – – – –

Frequency of monitoring of blood glucose During follow up (Ref)

≥1 per day – 0.042 (−4.533, 9.538) – 0.066 (−3.352,11.182) 0.046 (−2.969,6.642) 0.053 (−2.512,6.478)

1–2 times per week – 0.156 (3.814, 25.639)* – 0.104 (−1.444,20.939) 0.140 (1.465,16.330)* 0.165 (2.837,16.752)*

Adjusted R2=18.9 Adjusted R2=23.4 Adjusted R2=14.8 Adjusted R2= 18.0 Adjusted R2= 20.2 Adjusted R2=21.6

Note: *Significant at p-value<0.05.
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formal education, respectively (β=0.242, p<0.001, and β=0.259, p<0.001). Children and adolescents with T1DM whose
fathers were an employee of an organization have a HRQoL mean score of a 0.170-times higher score than those who had
no occupation or were daily laborers (β=0.170, p=0.038). Children and adolescents who took insulin injections three times
per day have a total HRQoL mean score 0.132-times less than those who take it twice per day (β=−0.132, p=0.007). Also,
patients who monitor their blood glucose level 1–2 times a week have a 0.165-times higher score of total HRQoL than those
who get their blood glucose monitored only during hospital follow-up visits (β=0.165, p=0.006). For every 1-year increase
in diabetes duration, patient’s HRQoL decreases by 0.101 (β=−0.101, p=0.050).

Discussion
Health-related quality-of-life is important in many aspects for diabetes patients and healthcare providers. This study
evaluated the level of quality-of-life among children and adolescents with T1DM on follow-up at public endocrine clinics
and determinant factors for their level of quality-of-life. The results of this study revealed that there were lower mean
scores in sub-domains of emotional and school function of HRQoL with a similar pattern in both self-reports and parent
proxy reports of HRQoL of children and adolescents but they had better scores in social functionin of the HRQoL sub-
domain. These findings are similar to the findings of the studies done in Addis Ababa and Turkey.10,18 The reason for
lower scores of the emotional functioning in the current study might be lower as age increases the very nature of
adolescence, resulting in more worry about children and adolescent’s disease condition. The better scores in a social
functioning sub-domain might be the fact that, in Ethiopian culture, every individual is wholehearted about patients and
support children and adolescents rather than isolating.

Total HRQoL self-reports of children and adolescents and parent proxy reports were found to be significantly
different. Parent proxy reports of children and adolescents HRQoL were lower than self-reports of children and
adolescents. This was similar with findings of previous studies in Addis Ababa, Kuwait, and Greece.10,19,20 The
explanation for the differences in the mean score might be the perception of primary caregivers, which is more than
their children and adolescents. Also, since more responsibility on the overall health of children and adolescents with
T1DM falls on the primary caregivers they are more likely to respond lesser score on the impact towards quality-of-life
of the children and adolescents.

The study found that the mean score of HRQoL was higher among children than adolescents, as reported by a study
conducted in Turkey.18 This may be due to the fact that most of the children were taken care of by their primary
caregivers more than adolescents. In addition, adolescents tend to worry more than children, which resulted in lower
HRQoL scores.

It was found that the number of children and adolescents in a household has a significant difference in HRQoL.
Respondents living with lower than four children and adolescents had better HRQoL compared to those living with four
or more children and adolescents. This finding is also aligned with a study conducted in Addis Ababa and Turkey.10,18

This study has found that mother’s educational status has a statistically significant association with all subdomains and
total HRQoL, which is consistent with studies done in Egypt,5 but is in contrast to a study conducted in Greece14 where the
mother’s educational level was not associated with the HRQoL of children and adolescents.19 This might be explained by the
fact that most mothers in Ethiopia are housewives and have responsibility of taking care of their children and adolescents.
Fathers’ educational status was also significantly associated with school, psychosocial, and total HRQoL.

In this study, age was associated with emotional functioning, school functioning, psychosocial functioning, and total
HRQoL of children and adolescents. As age increases, HRQoL decreases. This finding is consistent with studies done in
Egypt, Greece, and Saudi Arabia5,19,21 but it is inconsistent with studies conducted in Kuwait and Turkey,18,20 in which
age was positively associated with HRQoL. This might be explained related to the discrepancies with primary caregiver’s
supports for young age and older age children and adolescents. The fact that family supports and the needs of children for
support were different was related to the developmental stages of children. The developmental and physiological changes
in the children and adolescents also might explain the discrepancies among the findings.

A study done in Egypt5 showed consistent findings regarding the fathers’ occupation being significantly associated
with physical functioning, social functioning, and total HRQoL of children and adolescents with T1DM. Children and
adolescents whose fathers were employed and working had better HRQoL scores than those whose fathers had no job or

Pediatric Health, Medicine and Therapeutics 2022:13 https://doi.org/10.2147/PHMT.S364454

DovePress
253

Dovepress Bekele et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


were daily laborers. This finding indicates that employment with a good income from fathers might have resulted in
better care and HRQoL outcome. Thus, securing jobs for fathers does positively affect the HRQoL of children and
adolescents with T1DM.

Moreover, the HRQoL of children and adolescents is significantly associated with diabetes duration and frequency of
monitoring of blood glucose. Longer diabetes duration and those who measure their blood glucose level less frequently
have a lower score of HRQoL than those who frequently monitor their blood glucose.

The study was conducted in such a way that it involved most public hospitals with pediatrics endocrine service in
order to maximize representative of the study. The QoL of children and adolescents with T1DM were assessed using
generic instrument (PedsQL™ 4.0 Generic Core Scales) to increase detection of quality-of-life in different dimensions.
Both the sub-domains and the summary measures were reported which will help to avoid the information loss that could
have occurred in reporting only the summary measures. In addition, a random sampling technique was used to select the
sample for the study through a direct face-to-face interview. However, this study does have some inherent limitations.
First, the study design makes it difficult to determine the direction of causality and the absence of control groups in
assessing generic core scales (HRQoL) for comparison. Besides, other QoL determining factors like behavioral risks
(coping, depression, or other psychiatric states) and health service related are not included in this study. This study
sampled children and adolescents with T1DM from endocrine clinics, thus the findings might not be generalized to all
children and adolescents with T1DM in the community. Age classification of the study is not according to World Health
Organization standard, which resulted in missing age 19 year old adolescents in the study.

Conclusions
In conclusion, although social functioning of the children and adolescents was high, emotional and school functioning
were somewhat low. There was a negative relationship between age, diabetes duration, insulin administration of three
times per day, and HRQoL, and a positive relationship between mothers’ and fathers’ educational status, fathers’
occupation, monitoring blood glucose at least one to two times per week and the QoL of the children and adolescents.
An evaluation of the QoL after a diagnosis of diabetes can be used to detect early and to combat problems, which
children and adolescents may encounter. In addition, assessing children with diabetes for detecting any problems that
could affect their HRQoL should be included in diabetes management protocols.

Abbreviations
FBS, fasting blood sugar; HgA1c, hemoglobin A1C; HRQoL, health-related quality-of-life; PedsQLTM, 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.
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with keeping enough distance between the interviewer and interviewees, and also facemasks were worn by all participants as
well the data collectors. This study was conducted as per the Declaration of Helsinki.
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