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ABSTRACT 

Introduction: Patients with type 1 diabetes mellitus (T1DM) face many challenges. Little information exists on Quality of 
Life (QoL) in children and adolescents with T1DM in Tanzania.  The objectives of our study were to: 1. Assess the health-
related QoL (HR-QoL) in youth with T1DM and compare it to the perception by their parents; 2. Compare the overall QoL 
of children and adolescents with and without T1DM. Methods: This cross-sectional study was performed in a convenience 
sample of children and adolescents with T1DM living in rural Tanzania. HR-QoL was assessed in patients with T1DM and 
in their parents using translated PedsQL™ questionnaires. The general QoL in patients with diabetes and in controls of the 
same sex and age was compared using the Kid-KINDL® and the Kiddo-KINDL® questionnaires. Findings: Twenty-one 
patients with T1DM aged 7-13 and 14-17 years were recruited. Overall, patients with T1DM HR-QOL complained “often” 
or “almost always” about their worries of going “low” (40%) or “high” (33%) and about whether the medical treatment was 
working (33%). There was no statistical difference in the perception of issues related to diabetes between children/adolescents 
and their parents. Compared to control children and adolescents, youth with T1DM reported a statistically significant lower 
QoL in most domains: physical health, overall feeling in general and about themselves, relationships with family and friends, 
and how they felt about school (p < 0.05). Our results will help Tanzanian health professionals and families to advocate for 
more resources towards better health education, community programs that address stigma and bias associated with T1DM, 
greater involvement of the schools and better access to care. Conclusion: T1DM equally affects the QoL of children and 
adolescents and of their parents. In addition, patients with T1DM have a lower QoL than children and adolescents without 
T1DM. 
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INTRODUCTION 

Thanks in large part to improved diagnosis, the prevalence 
of Type 1 diabetes (T1DM) is increasing in sub-Saharan 

Africa and T1DM is now becoming an important public 
health issue [1-3].  Recent data from Tanzania estimated 
the annual number of incident cases of T1D in children 
and adolescents aged 0-14 years at 479 (incidence of 1.8 
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new cases per 100,000 per year) and aged 0-19 years at 
1189 (incidence of 4.0 new cases per 100,000/year) [4].  In 
addition, the characteristics, and outcomes of T1DM in 
sub-Saharan Africa are influenced by their interaction with 
infectious diseases [5-6].  Studies in pediatric sub-
populations in general and in Tanzania in particular, show 
that glycemic control is poor and that HbA1c is higher 
than recommended compared to what is observed in high-
income countries despite recent improvements in access 
to insulin and education. The causes for this suboptimal 
outcome are multifactorial and include poor adherence to 
insulin treatment and to dietary measures as well as limited 
access to blood glucose monitoring [7-10]. 

In Tanzania, until the age of 18, children and 
adolescents are considered as dependents and are 
supported by the National Health Insurance Fund (NHIF) 
through their family/caretaker. Thanks to services and 
support offered by Changing Diabetes in Children (CDiC) 
and by the International Diabetes Federation (IDF) 
(through the Life for a Child [LFAC] program), diabetes 
care has been free for children and youth for the last 14 
years. Thanks to these programs, patients receive free 
insulin until the age of 18 years (CDiC) or 24 years 
(LFAC). One of the expectations of these programs is that 
the Government progressively takes over the care of 
children and adolescents with diabetes. This is presently 
taking place by the increasing distribution of essential 
drugs to eligible public facilities. 

The situation of young patients after they reach 
24 or 18 years of age and stop qualifying for the CDiC and 
IDF LFAC programs is difficult [11]. Children and youth 
are poorly equipped to make the right decisions around 
their personal health care unless their family supports 
them. Specifically, except for the few patients who are 
enrolled in college, access to government-subsidized care 
is an issue in young adults as few patients have a job 
(National Health Insurance Fund (NHIF), Tanzania, 
www.nhif.or.tz/).  

The medical system in Tanzania is overstretched, 
particularly in certain regions. Service is not as effective in 
rural compared to urban areas. Some health facilities are 
not well organized due to untrained health providers. A 
recent survey of health facilities in 2012 and 2013 
highlighted a lack of adequate diabetes care in most of 
them [12]. Some trained providers are not working 
exclusively in the pediatric clinics, meaning that children 
and adolescents with T1DM receive their diabetes care in 
adult clinics and/or must buy the medication. A single vial 
of human insulin costs around 20,900 Tanzanian shillings 
(Tshs) (= 9 US dollars). It is a suboptimal situation for 
many patients.  

Type 1DM is a chronic condition that requires 
day to day attention and severely affects quality of life 
(QoL), in youth [13-14]. This is compounded by a lack of 
resources (employment, income). Children and 
adolescents face many challenges (psychological effects of 
the condition such as stigma and health challenges). 
Indeed, poverty, which is seen as one of the major social 
determinants of health in Tanzania, may affect the overall 
behavior and emotion of the patients and, in turn, their 
QoL [15].  
Little information exists on HR-QoL in Tanzania in 
patients with diabetes and on the modifiable risk factors 
that could potentially be addressed [16]. We believe that to 
improve diabetes care in Tanzania, we need to not only 
understand the diabetes related QoL in youth with 
diabetes but also to understand whether T1DM affects the 
QoL of their parents and whether there is a difference 
between the overall QoL of youth with and without 
diabetes. prose 

The specific objectives of our study were: 1. to 
assess the diabetes-specific health-related QoL (HR-QoL) 
of children and adolescents with T1DM and compare it 
with the perception of their parents and 2. to compare the 
overall QoL of children and adolescent patients with 
T1DM with the QoL of children and adolescents without 
T1DM.  

Therefore, we hypothesized that diabetes and its 
management negatively affect HR- QoL not only in youth, 
but also in their parents and that the general QoL of youth 
with a chronic disease such as T1DM would be lower than 
in peers without diabetes.  

MATERIALS AND METHODS 

Study design and date: A cross sectional study conducted 
between August to October 2020. 
 
Study setting: The study was performed in three rural areas 
in South Central Tanzania: Ifakara (population 600,000), 
Iringa (population 941,238) and Mbeya (population of 
2,707, 410). Patients are referred to the main referral 
hospitals of three regions that are close geographically and 
share a similar social, cultural, and economic environment: 
St Francis Hospital (SFRH, Ifakara), Iringa Regional 
Hospital (IRH, Iringa) and Mbeya Hospital (Mbeya).  
Iringa is 312 km (6 ½ hours per road) west of Ifakara and 
Mbeya is located a further 620 km west of Iringa (11 hours 
by road). In the 3 areas, farming is the main 
socioeconomic activity, with most of the community 
being small-scale farmers. The first language of the 
patients is Swahili.  
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Like the general population, most families do not 
have Government-funded health insurance. In short, our 
programs organize weekly/monthly visits for children and 
adolescents with T1DM in the three centers. Children 
under 12 years attend the clinic with at least one caretaker 
(parent or other family member) while older youth often 
come by themselves. Although we aim to see patients 
quarterly, for various reasons, including lack of 
transportation, some patients come less often. Our team 
includes a nurse, a part-time dietitian (shared with other 
programs) and is led by a physician (pediatric 
endocrinologist or general pediatrician/medical doctor 
with expertise in diabetes). Individual diabetes education 
is offered monthly by a nurse with options for group 
education in one center (Mbeya). Since 2009, patients have 
been provided during the clinic visit with human insulin 
(short acting, intermediate acting and premix), glucose 
strips (two per day) and glucometers received from the 
LFAC or CDiC programs. Urine strips are not available. 
HbA1c determination is performed as often as possible 
but is not always available.  
 
Study population: A convenience sample of children and 
adolescents with T1DM who attend the SFRH, IRH or 
Mbeya hospitals and are enrolled in the CDiC and LFAC 
programs. Patients were recruited consecutively upon 
registration at the clinic over the duration of the study. To 
compare the perception of T1DM by the 
children/adolescents and their parents, parents of the 
patients with diabetes were also recruited. 

To compare the overall QoL of children and 
adolescents with and without diabetes, we also recruited 
in the community a control group of children and 
adolescents of the same age and sex.   Questionnaires were 
administered to the control group to confirm the absence 
of T1DM or other chronic condition by eliciting 
information on their health status.  

The research was approved by the local district 
health Government offices (Iringa District and Kilombero 
District) and informed consent/assent was received 
according to local customs: informed consent was 
received in writing or verbally, depending on the education 
of the parents. Assent was received from children aged 14 
and above. The study was explained in Swahili. 
 
Data collection: The following demographic data were 
collected from participating children and adolescents and 
their parents: age, education, and sex. In addition, we 
asked for the occupation of the parents and for the 
estimated family income. Monthly family income was 
defined as high (greater than 2800000 Tshs = 1212 USD), 

moderate (between 200100 Tshs and 2800000 Tshs) or 
poor (less than 200100 Tshs = 87 USD). 

For the first objective of the study, diabetes-
related QoL was assessed in the participants using 
translated validated PedsQL™ questionnaires specific to 
children (7-13 years) and adolescents (14-17 years) with 
T1DM and to parents [17-18]. In short, these 
questionnaires enquire on key areas of QoL including 
diabetes, treatment of diabetes, worry about diabetes and 
communication with others. The participant answers each 
question as “never, almost never, sometimes, often, 
almost always”. The researcher asked the participants to 
answer the questions based on their perception during the 
last month.    

For the second objective of the study, assessment 
of the general QoL of children and adolescents with and 
without diabetes was performed Kid-KINDL® and the 
Kiddo-KINDL® questionnaires [19].  In short, The 
KINDL® is a generic instrument for assessing Health-
Related Quality of Life in children and adolescents 
through 24 questions on key areas of overall QoL 
including general feeling, feeling on physical health, about 
oneself, about the family, friends and school. The 
participant answers each question as “never, seldom, 
sometimes, often, all the time”.     

A trained research team administered the 
questionnaires in person. Training took place in English 
and Swahili during the month before the initiation of data 
collection and included the following topics: consenting, 
asking the questions and filling in questionnaires. In most 
of the cases, questions were read by the researcher to the 
families due to lack of education. A follow-up cell phone 
communication took place if clarifications of the answers 
were needed.  

Support for insulin and transportation costs were 
offered to families as an incentive when needed. This 
happened either at the time of recruitment or at the end 
of the interview. 
 
Statistical analysis: Descriptive analysis was used to present 
the HR-QoL in youth with diabetes.  A non-parametric 
Wilcoxon signed-rank test was used for the comparison of 
the HR-QoL between youth with T1DM and their 
parents. The comparison between the general QoL of 
youth with and without diabetes was performed using a 
Fisher test. A p < 0.05 was considered as significant.  

RESULTS 

Twenty-one children and adolescents with T1DM aged 7-
13 and 14-17 years participated in the study and completed 
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both a HR-QoL (PedsQL™) and a general QoL 
questionnaire (KINDL®). 
 
Table 1:  Characteristics of children and adolescents who 
participated in the study and of their parents. 
 

 
 
In addition, for the first objective of the study, 

parents of the patients with T1DM were asked to 
complete the HR-QOL questionnaire (PedsQL™). Only 
15 parents participated and data of only 15 pairs of 
children and adolescents with diabetes and their parents 
were thus available for analysis.  

For the second objective of the study, a control 
group of children and adolescents of the same age and sex 
as the patients with T1DM from families with similar 
occupations and incomes was also recruited and 
completed a general QoL questionnaire (KINDL®). The 

characteristics of the population under study are described 
in Table 1. 
 
Objective 1: Assessment of the health-related Quality of 
life (HR-QoL) of children and adolescents with diabetes 
and comparison with the perception of their parents 

We divided the questions included in the 
questionnaire as follows: signs and symptoms associated 
with diabetes (Supplemental material, Appendix 1), the 
management of diabetes (Supplemental material, 
Appendix 2), interactions with health professionals 
(Supplemental material, Appendix 3) and communication 
with family and other people (Supplemental material, 
Appendix 4).  

Overall, HR-QoL complaints reported “often” 
or “almost always” by more than 25% of the children and 
adolescents with T1DM included frequent urination 
(27%), abdominal pain (27%) and being tired (27%). 
Patients with T1DM also reported that it was hard to 
exercise (26%), to track carbohydrates (33%), to carry a 
fast-acting carbohydrate (33%) and to snack when “low” 
(40%). They worried about going “low” (40%), “high” 
(33%) and about whether the medical treatments are 
working (33%). They expressed difficulties with 
explaining their illness to other people (33%) and were 
embarrassed about having diabetes (27%). 

For each question in each theme, there was no 
statistical difference in the perception of issues related to 
diabetes between children/adolescents and their parents. 

Objective 2. Comparison of the general QoL of children 

and adolescent patients with T1DM with the general QoL 

of children and adolescents without T1DM 

We compared the general QoL in the 2 groups of 21 
children and adolescents with and without diabetes (See 
descriptive data in Supplemental material, Appendices 5-
10). Themes examined included physical health, overall 
feeling in general and about themselves, relationships with 
family and friends, and how they felt about school over 
the last month. Overall, children and adolescents with 
diabetes reported a statistically significant lower quality of 
life in most domains compared to children and 
adolescents without diabetes. 
 

Physical health 

Children and adolescents with diabetes felt sicker 
(p=0.004) and had less energy (p=0.0009) than controls. 
Self-image was most affected: they were less proud of 
themselves (p=0.0002), did not feel as much on top of the 
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world (p=0.0001), were not pleased with themselves 
(p=0.0001) and did not think they had as good ideas as 
children and adolescents without diabetes (p=0.0005).  

General feeling  

Children and adolescents with diabetes were more often 
scared and unsure of themselves compared to controls 
(p=0.04).  

 

Relationship with family 

Although in both groups, the majority got on well with 
their parents and felt fine at home (NS), children and 
adolescents with diabetes quarreled more often at home 
(p=0.01) and felt more restricted by their parents 
(p=0.002) compared to controls.  

 

Relationship with friends 
Relationship with friends was affected by diabetes and 
children and adolescents with diabetes felt that they did 
not do as many things together with their friends 
(p=0.001), had less success with their friends (p=0.0002), 
did not get along well with their friends (p=0.005) and felt 
different from other people (p=0.00004) compared to 
controls.  

Schooling 

School was also affected by diabetes. Children and 
adolescents with diabetes had more difficulty doing the 
schoolwork (p=0.02), did not find school as interesting 
(p=0.00003) and worried more about getting bad marks 
or grades (p=0.001). 

DISCUSSION 

Our results show that T1DM similarly affects the HR-
QoL of children and adolescents and of their parents. In 
addition, children and adolescents with T1DM have a 
general QoL that is lower than the QoL of children and 
adolescents without T1DM.  

Several authors have shown that diabetes-specific 
HR-QoL is negatively affected in children and adolescents 
[20-22]. Others did not observe such an effect [23]. In a 
recent study performed in Ethiopia, a Low- and Middle-
income country located in the same part of Africa as 
Tanzania, children, and adolescents with T1DM were 
found to have a relatively good HR-QoL. However, higher 
HR-QoL was associated with better parental education, 
having an employed father and frequent blood glucose 
monitoring [24]. Recently, the TEEN study which took 
place in 20 different countries across 5 continents and 

included almost 6000 children, adolescents and young 
adults with diabetes also observed a large variability of the 
HR-QoL in their population. Several characteristics were 
associated with a better HR-QoL, including lower HbA1c, 
greater education of the parents and higher income. 
Although causality was not demonstrated, these recurrent 
observations raise the possibility that HR-QoL depends at 
least in part on modifiable factors [25]. In our study, more 
than a quarter of our participants reported major concerns 
with specific areas of the HR-QoL. Our patients only had 
access to basic management tools (human short acting, 
intermediate acting or premix insulin and limited blood 
glucose monitoring with some shortages due to delays in 
reaching the clinic). Most (93%) of the families had no or 
primary school level education. Whether better diabetes 
care and a higher level of education would lead to a better 
HR-QoL in Tanzanian youth remains to be determined.  

We observed that parents of children and 
adolescents with T1DM had a similar perception of the 
HR-QoL as reported by their children. In two studies (one 
in Greece and one in Tunisia), parents felt that their 
children were more affected by diabetes than the children 
reported themselves [26-27]. The reason for this 
difference is unclear although patients in Greece and 
Tunisia had better access to care than in Tanzania. A 
recent study in Germany investigated the relationship 
between under and over estimation by caregivers of the 
QoL of their children with T1DM. Caregivers 
overestimated the QoL of their children more often than 
the contrary. There was a relationship between the 
direction of the discrepancy and positive screening for 
depression in both children and caregivers. Youth who 
screened positive for depression were at higher risk of 
their QoL being overestimated by caregivers than youth 
who screened negative for depression. Caregivers who 
screened positive for depression overestimated the QoL 
of their children less often than caregivers who screened 
negative for depression [29]. Taken together, these data 
highlight the importance of understanding the direction of 
the discrepancy between the perception of HR-QoL in 
children and caregivers.  

Finally, we compared the general QoL in children 
and adolescents with and without T1DM of similar sex 
and age and living in the same area. Children and 
adolescents with diabetes reported a lower general QoL 
compared to health controls in many domains. Data from 
the literature are variable. Some authors reported a similar 
overall QoL in youth with and without T1DM [23, 28, 30].  
In an analysis of 33 articles, Nieuwsteeg, et. al found that 
on average, general QoL was similar in youth with and 
without T1DM, although there was a lot of variability [31]. 
We hypothesize that many modifiable factors, such as 
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bias, level of care, education make understanding of the 
factors leading to lower, similar or higher general QoL of 
this chronic condition very difficult.  

Our study has several strengths. First, our study 
took place in a very rural area of Tanzania contrasting with 
most studies that take place in academic centers and urban 
areas. Second, we compared the general QoL to the 
general QoL of a control group from the same region, not 
from literature data. Our study also has several limitations. 
First, the characteristics of the families of the children and 
adolescents with and without diabetes were different. The 
parents of children without diabetes were younger, they 
were represented by their mother and the average income 
was somewhat higher (Table 1). Whether these differences 
influenced the comparison of the 2 groups of children is 
unknown. Second, the size of our study and control 
groups was relatively small, making in-depth analysis of 
the data difficult. 

CONCLUSION 

The results of our study show that QoL of life of children 
and adolescents with diabetes remains lower than those 
without diabetes, and that a significant proportion of 
patients report low HR-QoL. The characteristics of our 
study group include factors that have been associated with 
poor QoL in other studies, including lack of parental 
education and poverty. Taken together, our data support 
the need to devote more resources to the management of 
T1DM in youth. This can potentially be achieved by better 
health education, community programs that address 
stigma and bias, greater involvement of the schools and 
better access to the care of this chronic condition. These 
results may help Tanzanian health professionals and 
families to advocate with the Tanzanian Health 
Authorities for more resources.  
 

Acknowledgements 
We wish to thank the parents, children and adolescents 
who participated in the study.  

Funding 
This work was funded by grant MR 17N_IFK_01 from 
Microresearch Africa, a Canadian organization that aims 
at improving local research capacity in Africa through 
small locally driven multidisciplinary health research teams 
(collaborative program between Dalhousie University, 
Halifax, Canada and Ifakara, Tanzania) 
(www.microresearch.ca). 

Authorship 
JCB and JPC developed the study protocol; JK, EK, RE 
and HS have contributed equally to the implementation of 
the study and to the data management and analysis; JCB, 
EK and JPC wrote the manuscript and all authors agreed 
on authorship and on the final version of the manuscript. 

REFERENCES 

1. Hall V, Thomsen RW, Henriksen O, Lohse N. Diabetes in Sub 
Saharan Africa 1999-2011: Epidemiology and public health 
implications. A systematic review. BMC Public Health. 2011, 
11:564. doi.org/10.1186/1471-2458-11-564 

2. Mwanri AW, Kinabo J, Ramaiya K, Feskens EJ. Prevalence of 
gestational diabetes mellitus in urban and rural Tanzania. 2014, 
Diabetes Res Clin Prac. 2014 Jan; 103(1):71-8. doi: 
10.1016/j.diabres.2013.11.021 

3. Patterson C, Guariguata L, Dahlquist G, Soltesz G, Ogle G, 
Silink M. Diabetes in the young - a global view and worldwide 
estimates of numbers of children with type 1 diabetes. Diabetes 
Res Clin Pract. 2014 Feb;103(2):161-75. doi: 
10.1016/j.diabres.2013.11.005 

4. Ogle GD, James S, Dabelea D, Pihoker C, Svennson J, Maniam 
J, Klatman EL, Patterson CC. Global estimates of incidence of 
type 1 diabetes in children and adolescents: Results from the 
International Diabetes Federation Atlas, 10th edition. Diabetes 
Res Clin Pract. 2022 Jan;183:109083. doi: 
10.1016/j.diabres.2021.109083 

5. Faurholt-Jepsen, D, Range, N, Praygod, G, Kidola J, Faurholt-
Jepsen M, Grosos Aabye M, Changalucha J, Lund Christensen 
D, Martinussen T, Krarup H, Rinse Witte D, Bengård Andersen 
A, Friis H. The role of diabetes co-morbidity for tuberculosis 
treatment outcomes: a prospective cohort study from Mwanza, 
Tanzania. BMC Infect Dis 2012; 12, 165. 
doi.org/10.1186/1471-2334-12-165  

6. Kagaruki GB, Mayige MT, Ngadaya ES, Kimaro GD, Kalinga 
AK, Kilale AM, Kahwa AM, Materu SG, Mfinanga SG. 
Magnitude and risk factors of non-communicable diseases 
among people living with HIV in Tanzania: a cross sectional 
study from Mbeya and Dar es Salaam regions. BMC Public 
Health 2014; 14, 904. doi.org/10.1186/1471-2458-14-904  

7. Majaliwa ES, Munubhi E, Ramaiya K, Mpembeni R, Sanyiwa A, 
Mohn A, Chiarelli F. Survey on acute and chronic complications 
in children and adolescents with type 1 diabetes at Muhimbili 
National Hospital in Dar es Salaam, Tanzania. Diabetes Care. 
2007 Sep;30(9):2187-92. doi: 10.2337/dc07-0594 

8. Noorani M, Ramaiya K, Manji K. Glycaemic control in type 1 
diabetes mellitus among children and adolescents in a resource 
limited setting in Dar es Salaam - Tanzania. BMC Endocr 
Disord. 2016 May 31;16(1):29. doi: 10.1186/s12902-016-0113-
y 

9. Piloya-Were T, Sunni M, Ogle GD, Moran A. Childhood 
diabetes in Africa. Curr Opin Endocrinol Diabetes Obes 2016; 
23(4):306-311. doi: 10.1097/MED.0000000000000262 

10. Muze KC, Majaliwa ES. Type 1 diabetes care updates: Tanzania. 
Indian J Endocrinol Metab. 2015 Apr;19(Suppl 1):S12-3. doi: 
10.4103/2230-8210.155348 

http://www.journalgurus.com/


Bulemela, et. al., Health Related Quality of Life in Children and Youth with Type 1 Diabetes 
 

African Journal of Paediatric Endocrinology and Metabolism/Vol. 1/Issue 1/ 2023/ Available at: www.ajpmed.org 
Published by Journalgurus.com (www.journalgurus.com) 

          

 
 

14 

11. CDiC. 10 years of changing diabetes in children (2009-2020). 
Available at: 
www.novonordisk.com/content/dam/nncorp/global/en/sust
ainable-business/pdfs/changing-diabetes-in-children/cdic-10-
year-report.pdf. Accessed: April 27, 2023 

12. Peck R, Mghamba J, Vanobberghen F, Kavishe B, Rugarabamu 
V, Smeeth L, Hayes R, Grosskurth H, Kapiga S. Preparedness 
of Tanzanian health facilities for outpatient primary care of 
hypertension and diabetes: a cross-sectional survey. Lancet 
Glob Health. 2014 May;2(5):e285-92. doi: 10.1016/S2214-
109X(14)70033-6. Erratum in: Lancet Glob Health. 2014 
Sep;2(9):511.  

13. Fulcher G, Singer J, Castañeda R, Fraige Filho F, Maffei L, 
Snyman J, Brod M. The psychosocial and financial impact of 
non-severe hypoglycemic events on people with diabetes: two 
international surveys. J Med Econ. 2014 Oct;17(10):751-61. doi: 
10.3111/13696998.2014.946992 

14. Nyanzi R, Wamala R, Atuhaire LK.  Diabetes and quality of life: 
a Ugandan perspective.  J Diabetes Res, 2014; 402012. 
doi.org/10.1155/2014/402012 

15. Kalage R, Blomstedt Y, Preet R, Hoffman K, Bangha M, 
Kinsman J. INDEPTH Training and Research Centres of 
Excellence (INTREC). Tanzania Country Report October 
2012. Available at: 
www.intrec.info/Country%20reports/INTREC%20-
%20Tanzania.pdf (Accessed April 27, 2023) 

16. Smide B, Lukwale J, Msoka A, Wikblad K. Self-reported health 
and glycaemic control in Tanzanian and Swedish diabetic 
patients. J Adv Nurs. 2002 Jan;37(2):182-91. doi: 
10.1046/j.1365-2648.2002.02072.x 

17. Varni JW, Delamater AM, Hood KK, Raymond JK, Chang NT, 
Driscoll KA, Wong JC, Yi-Frazier JP, Grishman EK, Faith MA, 
Corathers SD, Kichler JC, Miller JL, Doskey EM, Heffer RW, 
Wilson DP; Pediatric Quality of Life Inventory 3.2 Diabetes 
Module Testing Study Consortium. PedsQL 3.2 Diabetes 
Module for Children, Adolescents, and Young Adults: 
Reliability and Validity in Type 1 Diabetes. Diabetes Care. 2018 
Oct;41(10):2064-2071. doi: 10.2337/dc17-2707 

18. Varni JW. Pediatric Quality of Life Inventory™ 3.0 Diabetes 
Module (PedsQL™ Diabetes Module 3.0). Available at: 
https://eprovide.mapi-trust.org/instruments/pediatric-quality-
of-life-inventory-3.0-diabetes-module Pediatric Quality of Life 
Inventory™. Accessed April 27, 2023  

19. KINDL questionnaires. Available at : 
www.kindl.org/english/questionnaires/. Accessed April 27, 
2023.  

20. Hilliard ME, Mann KA, Peugh JL, Hood KK. What a poorer 
quality of life in adolescence predicts subsequent type 1 diabetes 
management and control. Patient Educ Couns. 2013 
Apr;91(1):120-5. doi: 10.1016/j.pec.2012.10.014.  

21. Hood KK, Beavers DP, Yi-Frazier J, Bell R, Dabelea D, 
Mckeown RE, Lawrence JM. Psychosocial burden and glycemic 
control during the first 6 years of diabetes: results from the 
SEARCH for Diabetes in Youth study. J Adolesc Health. 2014 
Oct;55(4):498-504. doi: 10.1016/j.jadohealth.2014.03.011 

22. 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. doi: 
10.1159/000347052 

23. Stahl A, Straßburger K, Lange K, Bächle C, Holl RW, Giani G, 
Rosenbauer J. Health-related quality of life among German 
youths with early-onset and long-duration type 1 diabetes. 
Diabetes Care. 2012 Aug;35(8):1736-42. doi: 10.2337/dc11-
2438.  

24. Bekele BT, Demie TG, Worku F. Health-Related Quality-of-
Life and Associated Factors Among Children and Adolescents 
with Type 1 Diabetes Mellitus: A Cross-Sectional Study. 
Pediatric Health Med Ther. 2022 Jun 22; 13:243-256. doi: 
10.2147/PHMT.S364454 

25. Anderson BJ, Laffel LM, Domenger C, Danne T, Phillip M, 
Mazza C, Hanas R, Waldron S, Beck RW, Calvi-Gries F, 
Mathieu C. Factors associated with diabetes-specific health-
related Quality of Life in youth with Type 1 Diabetes: the global 
TEENs study. Diabetes Care. 2017 Aug;40(8):1002-1009. doi: 
10.2337/dc16-1990 

26. Kalyva E, Malakonaki E, Eiser C, Mamoulakis D. Health-
related quality of life (HRQoL) of children with type 1 diabetes 
mellitus (T1DM): self and parental perceptions. Pediatr 
Diabetes. 2011 Feb;12(1):34-40. doi: 10.1111/j.1399-
5448.2010.00653.x 

27. Khemakhem R, Dridi Y, Hamza M, Ben Hamouda A, Khlayfia 
Z, Ouerda H, Halioui S, Siala N, Belhadj A, Maherzi A. Living 
with type 1 diabetes mellitus: How does the condition affect 
children's and adolescents' quality of life? Arch Pediatr. 2020 
Jan;27(1):24-28. doi: 10.1016/j.arcped.2019.11.002 

28. Laffel LM, Connell A, Vangsness L, Goebel-Fabbri A, 
Mansfield A, Anderson BJ. General quality of life in youth with 
type 1 diabetes: relationship to patient management and 
diabetes-specific family conflict. Diabetes Care. 2003 
Nov;26(11):3067-73. doi: 10.2337/diacare.26.11.3067 

29. Stahl-Pehe A, Selinski S, Bächle C, Castillo K, Lange K, Holl 
RW, Rosenbauer J. Overestimation and underestimation of 
youths’ health-related quality of life are associated with youth 
and caregiver positive screens for depression: results of a 
population-based study among youths with longstanding type 1 
diabetes. Diabetol Metab Syndr 2022; 14, 40. 
doi.org/10.1186/s13098-022-00809-w 

30. Costa LM, Vieira SE. Quality of life of adolescents with type 1 
diabetes. Clinics (Sao Paulo). 2015 Mar;70(3):173-9. doi: 
10.6061/clinics/2015(03)04. Erratum in: Clinics (Sao Paulo). 
2015 Jul;70(7):533.  

31. Nieuwesteeg A, Pouwer F, van der Kamp R, van Bakel H, 
Aanstoot HJ, Hartman E. Quality of life of children with type 1 
diabetes: a systematic review. Curr Diabetes Rev. 2012 
Nov;8(6):434-43. doi: 10.2174/157339912803529850 

32. Muze KC, Majaliwa ES. Type 1 diabetes care updates: Tanzania. 
Indian J Endocrinol Metab. 2015 Apr;19(Suppl 1):S12-3. doi: 
10.4103/2230-8210.155348 

Supplemental material, Appendix 1:  Comparison between children 

and adolescents with T1DM and their parents on the assessment of 

signs and symptoms associated with diabetes.  
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P value (non-parametric Wilcoxon signed-rank test) 

*Definition used for children aged 7-13 years 

**Definition used for children 14-17 years 

D: Children and adolescents with diabetes; P: Their parents 

N = 15. The same percentage has been attributed to each N value and the 

total percentage therefore varies from 98 to 101%   

 

Supplemental material, Appendix 2: Comparison between 

children and adolescents with T1DM and their parents on issues 

associated with the management of diabetes. 

  
P value (non-parametric Wilcoxon signed-rank test) 

D: Children and adolescents with diabetes; P: Their parents 

N = 15. The same percentage has been attributed to each N value and the 

total percentage therefore varies from 98 to 101%   

 

 

Supplemental material, Appendix 3: Comparison between children 

and adolescents with T1DM and their parents on the worries 

associated with having diabetes. 

 
P value (non-parametric Wilcoxon signed-rank test) 

D: Children and adolescents with diabetes; P: Their parents 

N = 15. The same percentage has been attributed to each N value and the 
total percentage therefore varies from 98 to 101% 

 

Supplemental material, Appendix 4: Comparison between children 

and adolescents with T1DM and their parents on communication 

issues associated with the management of diabetes. 

 

 
P value (non-parametric Wilcoxon signed-rank test) 

D: Children and adolescents with diabetes; P: Their parents 

N = 15. The same percentage has been attributed to each N value and the 
total percentage therefore varies from 98 to 101%  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Supplemental material, Appendix 5:  
Descriptive data on how children and adolescents with T1DM (top) 
and in controls (bottom) perceive their physical health. 
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Supplemental material, Appendix 6:  
Descriptive data on how children and adolescents with T1DM (top) 
and controls (bottom) are feeling in general. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Supplemental material, Appendix 7:  
Descriptive data on perception of how children and adolescents 
with T1DM (top) and controls (bottom) are feeling about 
themselves. 
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Supplemental material, Appendix 8:  
Descriptive data on perception of how children and adolescents 
with T1DM (top) and controls (bottom) are feeling about 
themselves. 

 

 
 

 

 

 

 

 

 

 

 

 

 

Supplemental material, Appendix 9:  

http://www.journalgurus.com/


Bulemela, et. al., Health Related Quality of Life in Children and Youth with Type 1 Diabetes 
 

African Journal of Paediatric Endocrinology and Metabolism/Vol. 1/Issue 1/ 2023/ Available at: www.ajpmed.org 
Published by Journalgurus.com (www.journalgurus.com) 

          

 
 

18 

Descriptive data on perception of how children and adolescents 
with T1DM (top) and controls (bottom) are feeling about the 
relationship with their family. 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Supplemental material, Appendix 10:  

Descriptive data on perception of how children and adolescents 
with T1DM (top) and controls (bottom) are feeling about school. 
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