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Abstract

Focusing only on biomedical targets neglects the important role that psychosocial factors play in effective diabetes self-

management. This study aims to understand the lived experiences of children with Type 1 Diabetes (T1DM) in Kenya.

Children (n = 15) participated in focus group discussions and photo diary data collection. Focus group discussions and

semi-structured interviews were also conducted with caregivers (n = 14). We describe an adaptation to diabetes over

time, identifying four overarching themes: knowledge and awareness, economic exclusion, the importance of social

support, and striving for normality. Photo diaries are then categorized to explore daily realities of diabetes management.
Children with T1DM in Kenya face varied barriers to care but can lead a “normal” and fulfilling life, provided adequate

support is in place. To improve the lives of children with diabetes in this context and others like it, stakeholders must take

note of children’s experiences and recognize their multidimensional needs.
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Background

Each year an estimated 130,000 children and adolescents

are newly diagnosed with Type 1 Diabetes (T1DM)

globally (Saeedi et al., 2019). With appropriate man-

agement, children and adolescents with T1DM can lead

healthy and fulfilling lives. However, a diabetes diagnosis

is just the first hurdle in ensuring appropriate care for those

who need it. Even with adequate healthcare in place,

T1DM is a challenging disease to manage. Maintaining

glycemic control requires a variety of self-care strategies

including exercise, meal plans, frequent blood glucose

monitoring, and the storage, preparation, and adminis-

tration of insulin. For children, meeting targets for gly-

cemic control is also associated with high levels of

parental support and involvement in disease management

(Dashiff et al., 2008; Wysocki et al., 2009). Adolescents

with T1DM in particular often have poor glycemic

control, as they transition from childhood toward inde-

pendence. A study in Kenya found that, on average, only

4% of adolescents enrolled in care for T1DM had rea-

sonable glycemic control, defined by measured HbA1c of

8% or less (Ngwiri et al., 2015).

Adequate glycemic control is critical to prevent sub-

sequent complications such as retinopathy, nephropathy,

and neuropathy (Diabetes Control and Complications

Trial Research Group, 1993). However, focusing only

on biomedical targets neglects the important role that

psychosocial factors play in effective self-management.

Such factors are particularly challenging for children and

adolescents. Various forms of stigma in relation to dia-

betes have been reported in the literature globally, in-

cluding discrimination in marriage, schooling, and

employment opportunities (e.g., Abdoli et al., 2013; Aono

et al., 2000; Jaacks et al., 2015) and experience of stigma

may be associated with poor glycemic control (Capistrant
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et al., 2019). Quantitative estimates of the prevalence of

stigma experienced by children with diabetes have fo-

cused on high-income countries, but have found wide-

spread prevalence reported by both children and

caregivers (Brazeau et al., 2018; Gredig & Bartelsen-

Raemy, 2017; Liu et al., 2017).

A number of qualitative studies have described the

lived experience of a child with T1DM in high income

settings (see e.g., Huus, 2007; Marshall et al., 2009;

Miller, 1999; Rankin et al., 2018; Sparapani et al., 2015).

However, the qualitative literature in low- and middle-

income countries (LMICs) is more limited. A study in

Tajikistan describes the perceptions and experiences of

living with T1DM in Tajikistan, finding that some families

perceived “emotional stress” and a spiritual “evil eye” as

potential causes of diabetes (Haugvik et al., 2017). A

study in Zambia found that children with T1DM often

experienced stigma, and that families promoting the use of

traditional medicine, rather than insulin, was a significant

risk for children (Hapunda et al., 2015). These studies

highlight the need for clear guidance and information

following a T1DM diagnosis. In Bolivia, Souris et al.

(2019) found that living with T1DM is simply “normal

life” for many children and adolescents, but individuals

varied in how they achieve this normalcy. While some

adapted their lives to accommodate diabetes management,

others resisted changes such as diet adaptation, perhaps as

a coping mechanism prompted by fears of stigma.

Beyond the challenges faced by children and adoles-

cents in high income countries, many children in LMICs

also face substantial structural barriers to care, including

financial burden. A study of 15 LMICs, including 7 in

sub-Saharan Africa, found that annual care costs for

children with T1DM ranged from $255 to $1,185 with a

median of $553 (Ogle et al., 2016). These costs are

significantly beyond the means of many families in these

settings. A qualitative study in Ghana (Kratzer, 2012)

identifies five key structural barriers to effective disease

management for families of children with T1DM. In

addition to the financial burden, these include misdiag-

nosis or lack of appropriate care at primary care facilities,

discrimination and lack of care at schools, lack of formal

support and advocacy, and limited access to appropriate

information. The combined experience of stigma, dis-

crimination, and structural barriers often amount to in-

surmountable barriers to effective care for children with

T1DM in LMICs.

These complex issues can be better understood through

an approach focusing on children’s lived experiences. One

approach to this is through the use of photo diaries.

Participatory research methods, such as photo diaries, are

an accessible and interactive way of enabling young

participants to capture and reflect on their lived experi-

ences and their environments (Allen, 2009; Kleine et al.,

2016; Mizen, 2005; Young & Barrett, 2001). Whilst some

studies in the US have used photovoice methods to

provide insight into the perspective of children with

T1DM (Walker et al., 2016; Yi-Frazier et al., 2015), photo

diaries have not previously been used in T1DM research

amongst children in LMICs to our knowledge. Therefore,

in this study, we aim to expand our current understanding

of the lived experiences of children living with T1DM by

using a combination of focus group discussions, inter-

views, and photo diaries with a cohort of children, carers

and health workers in Kenya.

Methods

Study Setting

Kenya is a lower-middle income country in East Africa.

Kenya’s healthcare system, following a process of de-

volution, is delivered by 47 county governments. Health

services are organized into 6 tiers of increasing com-

prehensiveness from community health facilities to ter-

tiary care. Levels 1–3 refer to sub-county community

health centers, dispensaries, and health centers that focus

on health promotion, basic outpatient services, emergency

inpatient care and referral to higher levels. Level 4 fa-

cilities are sub-county referral hospitals, while level 5

facilities are county referral hospitals that offer compre-

hensive inpatient care, specialized outpatient clinics, and

management of cases referred from lower facilities. Fi-

nally, level 6 hospitals are national referral hospitals and

large private hospitals that offer highly specialized care,

medical training, and research. Facilities within levels 4–6

contain specialized diabetes clinics where patients are able

to access services on specific days. Education, preventive

services, and sometimes medications are offered on all

other levels as per the Kenya Health Policy 2014–2030

(Ministry of Health, 2014). This system applies to both

adults and children with diabetes.

Although International Diabetes Foundation estimates

suggest that in Kenya there are approximately 1,694

children with T1DM (Saeedi et al., 2019), this figure may

be an under-estimate due to the structural and social

barriers to diagnosis and care outlined briefly above.

Study Design

The Changing Diabetes in Children (CDiC) program is a

private-public partnership initiated by Novo Nordisk that

aims to improve access to diabetes care for children with

T1DM in LMICs. Participants were recruited to this study

in the context of an evaluation of CDIC in Kenya. The

main results of the evaluation are reported in a separate

article (Palmer et al., 2021). The evaluation design in-

cluded facilities implementing the CDiC program, in
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addition to a purposively selected “control” facility, used

to inform conclusions regarding program effectiveness.

Data collected through the CDiC evaluation are analyzed

in the present article to give a broader overview of the

lived experience of children with diabetes in Kenya.

Data collection took place in Kenya between March

and April 2019. Children aged between 5 and 17 and their

caregivers were recruited into the study. Healthcare

workers were also recruited in the wider study, though

their responses are not the primary focus of this article and

are reported elsewhere (Palmer et al., 2021). However,

some insights from healthcare workers were used to

provide additional context to our analysis. A total of 15

children participated in the study (7 boys and 8 girls). Age

was reported by 11 of the 15 children, with a mean age of

12.7 (standard deviation 3.85). Approximate age of

participating children is shown in Table 1 where possible.

Participants were selected in a purposive convenience

sample, with local health services assisting in selection.

All participating children were enrolled in treatment for

T1DM. Children and caregivers were recruited for focus

group discussion through diabetes clinics at four facilities:

three CDiC facilities and one “control” facility. All four

were urban facilities. However, aside from one facility in

Nairobi, each serves a wide catchment area and partici-

pants may have been from urban, semi-urban or rural

areas, often traveling long distances to receive care.

Sample size was based primarily on pragmatic consid-

erations such as participant availability during the data

collection period. This followed an initial estimate of an-

ticipated sample size prior to commencing research. That

said, using constant comparative analysis of the data being

collected, we determined that thematic saturation, as defined

as the point at which additional qualitative data provides no

further information and codes are repeated (Kerr et al.,

2010), had been reached in later focus group discussions.

Our study adopted an approach based on reflexive

thematic analysis to identify, describe, and analyze pat-

terns in the data (Braun & Clarke, 2006). This method-

ology does not require a specific theoretical framework

and offers a flexible approach to data collection. Data

analysis was inductive, such that analysis was not guided

by pre-existing theories. As the objective of our study is to

understand the lived experiences of children living with

T1DM, we chose a methodology that would ensure

freedom for participants to express complex experiences

in their own words. Therefore, we adopted a realist ap-

proach, focusing largely on semantic features of the data.

Data Collection

Children and caregivers each participated in focus group

discussions about their experiences of diabetes care.

Children participated in a total of 4 focus group discus-

sions, with between 2 and 5 participants in each discussion.

Caregivers participated in 3 focus group discussions, with

between 3 and 5 participants in each discussion. Each focus

group discussion lasted approximately 30 minutes. A

further 2 caregivers participated in individual semi-

structured interviews. Qualitative semi-structured inter-

views were also conducted with healthcare workers at each

facility. Separate discussion guides for children, caregivers,

and healthcare workers were developed prior to beginning

data collection. Qualitative data were collected in an it-

erative manner, allowingmodification of topic guides when

important issues emerged.

Following the focus group discussions, we also provided

families with mobile phones to enable photo diary data

collection. Caregivers and children were encouraged to

capture their healthcare experiences and challenges in re-

lation to diabetes. Complementing focus group discussions

with this method can overcome some of the limitations in

using conventional research methods with children. For

example, low confidence, ability to concentrate, and weaker

language skills. It may also allow the researcher to gain a

deeper understanding of the children’s lived experience

which would otherwise require a large amount of time spent

with them. Children will feel empowered as active voices in

the research, as they will be in control of which photos they

choose to represent their experience, and tend to enjoy

taking photos (see e.g., Punch, 2002).

Each child in the group, and their parents if appropriate,

were shown how to use the phones and briefed on the types

of photos they may take—anything that relates to their

diabetes, support, and treatment. The phones were only

available to take photos on (i.e., they had no sim card so did

not function to make calls) and it was made clear they were

on loan for the purpose of the research. Each participant

was asked to take at least 3 photos and return the phone to

the facility the following day. Although children returned

their phones with captured photos to the facility, photo

diary data was not discussed with the children in a follow-

up session due to logistical constraints.

Data Analysis

Field interviews were conducted by a trained interviewer,

paired with an experienced translator and note-taker. After

Table 1. Approximate Age Groups of Participating Children.

Age group
Number of boys
participating

Number of girls
participating

5–8 years old 1 1

9–13 years old 1 1

14–17 years old 4 4

Unknown 1 2
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the participant gave consent, the interviews and focus

group discussions were audio recorded and detailed in-

terview notes taken. Focus group discussions and inter-

views with caregivers and children were conducted in

Swahili, while interviews with healthcare workers were

conducted in English. A team of transcribers transcribed

verbatim all interviews in their entirety directly into

English. To check the quality of the translation, a sample

of interview segments were also translated a second time.

All transcripts were analyzed in-line with the principles

of Braun and Clarke’s (2006) six-phase framework for

thematic analysis, including familiarization with data,

initial generation of codes, searching for themes, reviewing

themes, defining themes, and writing the final report.

Before coding the transcripts, two researchers read through

the transcripts multiple times to gain familiarity with the

data and to identify initial coding ideas within the text.

Next, a line-by-line thematic analysis of each transcript in

its entirety to label segments of text was conducted by both

researchers independently. The two researchers then dis-

cussed their initial codes, which were categorized into

preliminary groups, then further restructured into themes

and subthemes in an iterative process. Data were analyzed

repeatedly throughout this process to ensure interpretive

depth. Finally, themes were refined and finalized, and

quotes selected from transcripts to accompany each theme.

A separate content analysis of photo diaries was conducted

to determine the primary category of representation in each

photograph. All data were analyzed manually.

We took several steps to ensure the validity of our data,

in line with the recommendations of Morse (2015). To

improve the credibility of our findings, we spent time

engaging with multiple readings of all collected data

before beginning the analysis. A clear analysis process

was documented by the researchers to ensure an audit

trail. To avoid personal biases, both researchers met to

review and finalize code choice following the initial

coding stage. Additionally, one of the researchers is

Kenyan, which helped to ensure interpretation of findings

was culturally and contextually appropriate. Finally, re-

searchers not directly involved in the analysis of tran-

scripts also provided insight on analysis results in a

process of peer review.

Ethics

All participating children were recruited through diabetes

clinics and gave assent to participate, including assenting

to the use of audio recordings and photo diary methods.

Written consent was also obtained from their caregivers,

and from healthcare workers.

Ethical approval was granted by the University College

London Research Ethics Committee (14657/001). Local

ethical approval was granted by the Amref Ethics and

Scientific Review Committee in Kenya. Neither com-

mittee placed any conditions or restrictions on the age of

participants. The program funder (i.e., Novo Nordisk) was

not involved in the design or implementation of the study,

did not have access to any primary data collected and was

only presented with study results after the study had

finished. UCL partnered with Global Health Disrupted, a

non-government organization, for local expertise and

research support.

Results

The results of the analysis are presented in two sections. In

the first section, children’s adaptation to diabetes over time

is discussed. The thematic analysis identified four over-

arching themes that reflect this adaptation: knowledge and

awareness, economic exclusion, the importance of social

support, and striving for normality. In the second section,

the photo diary results are categorized to explore the daily

realities of diabetes management for a child in Kenya,

drawing upon results from the interviews where relevant.

Adapting Over Time

Theme 1: Knowledge and Awareness. Prior to diagnosis and

in the early stages of their illness, children’s experience of

diabetes is defined by awareness, or lack thereof. This

extends to their caregivers, their immediate family and the

community at large. Where awareness of diabetes does

exist, this is typically of Type 2 diabetes. Diabetes is

therefore often seen as a “lifestyle disease,” and not

something which can affect children. As a result, children

are typically diagnosed late in relation to symptom onset,

often after admission to hospital with severe complica-

tions such as diabetic ketoacidosis and having experi-

enced symptoms such as tiredness and excessive urination

for a long time. Given the genetic nature of TD1M, the

period prior to diagnosis can be shortened where siblings

are both affected, as families are already familiar with

diabetes symptoms.

“I used to read my sister’s books because she’s also diabetic

and I would look at the signs and symptoms and I realized

that I had the same signs and symptoms”

Girl, 14-17 years old

While the child in this instance reported a delay in

revealing symptoms due to fear, we see that education

about the illness could lead to earlier diagnosis, better

management, and avoidance of long-term complications.

Healthcare workers played a crucial role in providing

information for children, their caregivers, and their social

circles. However, a lack of prior experience in dealing with
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T1DM in children often delayed diagnosis. This was due to

a low index of suspicion causing them to initially inves-

tigate for more common illnesses such as gastrointestinal

infections and malaria. Additionally, some healthcare

workers contributed to misconceptions and misinformation

with suggestions that the illness could be cured over time.

“The doctor told me that this was just a passing disease and I

could get healed. It’s only after two months had passed then

when I realized that this was something I was going to live

with. By then I was used to it, so I just accepted.”

Boy, 14-17 years old

Over time however, most children and their caregivers

appear to gain adequate knowledge and understanding of

the long-term nature of their condition and its manage-

ment, pointing to the importance of accurate and acces-

sible information. They were able to assist with their own

management from a young age and even able to identify

the symptoms associated with impending complications.

For example, one caregiver reported that their child re-

fused to be injected with insulin, although their doctor

wanted to do so, as she could tell that her sugars were low.

“But the doctor said he had just tested sugars and they’ll have to

wait for another 6 hours before they do so again. She insisted and

asked the doctor not to inject her with insulin first. The doctor

was puzzled and was like ‘Eva we just tested your sugars and it

was in the 20s range!’ but Eva refused and asked me to remove

her machine and test her sugars. When I did, she was at 2!”.

Caregiver of child with T1DM

The girls’ caregiver was convinced that the conse-

quences of injecting insulin on that occasion would have

been severe, had their daughter not insisted. This highlights

the vital importance of accurate and accessible information

and education. In some cases, doctors successfully edu-

cated teachers to provide care for children at school:

“The doctor at Kenyatta asked me to choose two teachers to

be trained and that’s what we did and now they are able to

administer the insulin”

Caregiver of child with T1DM

However, such positive experiences of teachers par-

ticipating in diabetes care were far from universal (see

Theme 3 below).

Theme 2: Economic Exclusion

T1DM is an expensive illness to manage, particularly in

low-income households where resources are limited, and

healthcare is often prohibitively expensive. The financial

burden imposed by the illness was pervasive throughout the

participants’ lives and therefore a major barrier to effective

disease management. Financial costs were wide-ranging,

including those associatedwith buying insulin, syringes, and

other medical supplies, in addition to other costs such as

food and transportation. Many children and parents re-

portedly traveled long distances from rural locations to at-

tend clinics, in some cases, traveling up to 300 km. This

could cost up to around 500 KES (approximately $5 USD)

eachway per person. As a result of these distances and costs,

children were often unable to attend the clinic as expected on

their clinic day. Although in intervention facilities the

provision of insulin was free, parents frequently reported

lacking transportation money to attend the facility to collect

it. While the CDiC facilities greatly subsidize the cost of

treatment, they sometimes appeared to lack equipment re-

sulting in caregivers funding their children’s treatment:

“Some of the things that I have to buy are syringes and

needles. Sometimes when we come here, we’re told the strips

have not been delivered yet. Also, the transport to the hospital

is expensive. We usually spend around 300KES every time

we come to the clinic. I usually pay for these things with cash.

It is difficult but we have to do it for our children because they

don’t have anybody else.”

Caregiver of child with T1DM

In non-CDiC facilities, the issue is compounded both by

the cost of insulin and the rationing of insulin. Caregivers

reported that they were only allowed to take one vial of

insulin each visit, requiring more frequent visits and sig-

nificantly increasing transport costs. Children were also

acutely aware of the costs that treatment imposed on their

caregivers, which placed a psychological burden on them:

“The challenge that I face is that I know sometimes my mom

lacks transport to come pick the insulin from hospital.”

Girl, 5-8 years old

They sometimes even made decisions detrimental to

their health in a bid to protect their caregivers:

“For me, the challenge has been getting needles. Sometimes I

reuse them too much to the point where I get wounds.

Sometimes I feel like I am bothering my parents asking for

them because they are expensive. So, I prefer to just keep it to

myself and use what I have.”

Girl, 14-17 years old

Theme 3: Importance of Social Support. The level of social

support extended to children and their parents by the
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community resulted in an environment that either fostered

acceptance or caused resentment and social exclusion.

Children with diabetes faced multiple forms of social

exclusion, stigma, and discrimination. Although stigma

amongst parents could be overcome by counseling at

health facilities, reducing stigma in the community was

perceived as more difficult. Stigma was frequently re-

ported by parents and healthcare workers, though the

prevalence and nature of stigma varied by region. For

example, beliefs in witchcraft were reportedly less

common in Nairobi. Some parents were worried about

letting the wider family and community know the truth

about their child’s diagnosis. These parents believed that if

people found out they would try to harm or kill the child:

A: To be honest, our neighbors and relatives have no idea about

his condition. We wouldn’t want anyone to wish them death.

You never knowwhat people’s intentions are with your children.

Can you imagine if they find out what his triggers are? Or what

can cause him harm…We’d rather deal with it as a family.”

Caregiver of child with T1DM

B: “Yes! They can even go to a witchdoctor to bring harm to

your child. I also do not want my child to be treated dif-

ferently. So, it’s just my family that knows and supports him.

Not even my extended family.”

Caregiver of child with T1DM

In the worst cases of stigma, there were reports that the

children were considered “bewitched,” “doomed,” or

“cursed.” One child reported being told to “go and die.”

Stigma was also suggested as a reason for poor compli-

ance to treatment with insulin.

As a result of this stigma, caregivers may not tell their

child’s school that their child is diabetic. Teachers often

have a poor understanding of the needs of diabetic

children. Children and caregivers both reported turning to

teachers for support but finding that they were unwilling

or unable to give it:

“The teachers do not get it too. It’s just hard. You’d rather just

do everything secretly.”

Boy, 14-17 years old

“I have not told anyone because I do not want my child to be

treated differently. I once tried talking to her teachers but it

seems they do not want to understand! Teachers in schools

should also be educated about this condition. I thought they

are the ones who should know!”

Caregiver of child with T1DM

“For me, I’ve realized the teachers who do not care about

these children or they do not have the heart to help the

children. If the child is seemingly weak, they usually just look

at the child until that point where she collapsed and then they

start seeking for help”.

Caregiver of child with T1DM

In some cases, children are rejected from schools al-

together because the schools feel unable to care for them

or because they do not want a child with diabetes. As

schools refusing to admit diabetic children has become so

common, we heard that in 2019 an Inter-Agency Coor-

dinating Committee has stepped in to facilitate commu-

nication between the Ministry of Health and the Ministry

of Education, in order to resolve the issue. Where schools

are willing to accept children, they are often unable to

meet the needs of the children, especially with regard to

diet. Both teachers and the children’s peers often lack

knowledge of diabetes. This not only heightens stigma-

tization but also has a negative effect on the children’s

willingness and ability to manage their condition:

“When I would go to school I was a bit shy eating in front of

the students because it would seem like I’m a glutton and I

would end up starving myself. At this point I used to feel a lot

of dizziness and my sight was really affected…”

Boy, 14-17 years old

However, many participants, had a considerable level

of support from their immediate families in a variety of

ways, including accommodating dietary changes, ad-

ministering insulin injections, and moral support and

encouragement.

Theme 4: Striving for Normality

Both parents and children were aware of the additional

strain that living with T1DM placed on their lives and

appeared to strive for some sense of “normality.” Parents

reported that both they and their children were aware that

T1DM made their lives different from other children. An

example of this is the multiple admissions that children

suffered both prior to and in the period following diag-

nosis. For a few of the older children, this led to numerous

school interruptions and poor academic performance:

“However, when I got to class 6, I realized that it was really

affecting me because my grades were going down. I used to

be sent home a lot because of being sick.”

Boy, 14-17 years old

Moreover, as T1DM is largely diagnosed in childhood,

parents initially bear the burden of dealing with their

young children and helping them understand and manage
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their condition. In this study, parents expressed distress

and had some difficulty in processing their children’s

lifelong condition given the early age of diagnosis. Ad-

ministering medication to young children also caused

parents a lot of anguish:

“It’s stressful because it’s hard to understand how a child can

have diabetes. And then now you have to inject a child and

every time you’re doing it and they’re crying and you’re

wondering why do I have to go through this.”

Caregiver of child with T1DM

“My child still does not understand why he’s being injected

and the other kids are not being injected. Every time we run

out of insulin he begs us not to buy more because he knows

more insulin means more injections. Sometimes it’s very

difficult.”

Caregiver of child with T1DM

Accepting the substantial changes necessary to adapt to

T1DM also brought many challenges to children’s home

lives:

“Sometimes she gets really angry and she gets really agitated

when she’s interacting with her siblings, especially the fact

that there are some foods that she’s not allowed to eat. I really

struggle with her accepting her diet to a point where there are

those times where she says she does not want to eat and she

will refuse to eat completely.”

Caregiver of child with T1DM

As children get older and become adolescents, their

desire to appear “normal” becomes stronger. Adolescent

diabetics often do not want to attend clinic days or to

moderate their diet. Instead, they often end up eating the

same diet as their peers. Those peers may associate the use

of syringes with illegal drug use, which can lead to a re-

luctance to inject insulin publicly. As one parent explained:

“Another challenge I’m experiencing now is that she’s be-

coming an adolescent… they are moody when you talk to

them, they get mad and it’s always as if you’re not doing the

right thing. You’re never sure when they’re injecting

themselves or whether they are actually injecting themselves

and it’s just very difficult to control them. It’s much easier

when they’re smaller because you can help and they

cooperate”

Caregiver of child with T1DM

Children responded differently when talking about the

level of acceptance and openness regarding their diabetes

at school. Some children were very comfortable with

being diabetic, and with injecting insulin in class. Others

felt the need for secrecy, as they feared exposure would lead

to harsh treatment from their peers, such as vandalizing

their locker or desk to attempt to steal their glucometer.

They reported that peers did not understand the importance

of their glucometer or what they are used for.

“I’m very comfortable with being diabetic and everyone

knows that I’m diabetic. I can inject myself in class or in the

dispensary”

Girl, 14-17 years old

“I have to fend for myself and I have to also try and keep up

with my classes and sometimes I do need to go outside class

to go and take my injection or take a meal so it’s difficult. I

also try and keep my condition secret because if I exposed

things like the glucometer someone might vandalize my

locker.”

Boy, 14-17 years old

Whereas some children were highly integrated, for ex-

ample, participating in the school rugby team, others said

that they avoid extra-curricular activities as a result of

their diabetes.

“it’s true I’m doing really well in sports I am in the rugby

team so I know we can do anything that you want to do”

Caregiver of child with T1DM

“I also stay away from participating in co-curriculum ac-

tivities which would require us to go for trips outside school

because I have no way to store my insulin.”

Girl, 14-17 years old

Managing day-to-day. While the themes outlined above

covered how children had adapted over time with a focus

on key milestones, challenges, and events, the photo diary

results were generally focused on the daily realities of

living with diabetes. Photos were almost all categorized

under the themes of food, insulin use, or socializing.

Uniting all of these categories was a desire for children to

demonstrate their independence. In the below sections, the

main photo diary results are summarized, supplemented

by data from interviews where relevant.

Photo Diary Category 1: Food Management

Food was a key focus of the photos taken by children

(some examples are shown in Figure 1). The importance

of balanced nutrition for diabetes management, in addition

to the use of snacks for controlling blood sugar, was

clearly evident to children from a young age. Children

were not asked specifically to document their diet, but
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almost every child participating did so, reflecting that this is

a key concern in their day-to-day life. Children were proud

of their ability to manage their diet independently and

showed a high level of nutritional awareness. For example,

knowing that brown rice is more nutritious than white rice,

or reporting that they based meals on a guideline ratio of ¼

protein, ¼ carb, and ½ vegetable per plate. They were also

aware of the impact on their blood sugar levels if they were

forced to skip meals or snacks, such as in school.

Despite high levels of nutritional awareness, we heard

that school presented a particular challenge to maintaining

an appropriate diet. Teachers were often unwilling to ac-

commodate dietary adjustments, despite visits from parents

to explain their child’s needs. One caregiver reported that a

teacher ignored their child’s request for food, insisting that

they stay until the lesson finished, resulting in low blood

sugar and collapse. Caregivers also reported that this

special diet was significantly more expensive than the diet

for a non-diabetic child. One caregiver (of a child enrolled

at a non-CDiC facility) said that they are sometimes forced

to choose between providing a balanced diet and providing

insulin, as the combined costs are unaffordable.

Of note, one caregiver also highlighted the difficulty in

adhering to a proper diet where the child had a comorbidity:

“The one big challenge that we are facing now is that the

autism diet and the diabetic diet are clashing. Autism en-

courages traditional foods and that is things like sweet po-

tatoes and arrowroots. But you see sweet potatoes would

bring his sugars up.”

Caregiver of child with T1DM

Photo Diary Category 2: Insulin Handling

Another aspect of disease management where children

were proud of demonstrating their independence was

injecting insulin. Many of the photos showed children

preparing and injecting insulin (like the example shown in

Figure 2), and very young children told us that they knew

how to inject insulin themselves:

“No it’s not (painful) and I know how to do it”

Boy, 5-8 years old

Young children knew how to store, prepare and inject

insulin, as well as how to store needles, which are typi-

cally reused:

“I used to be assisted but nowadays it’s just me, myself and I.

I do the injections myself when I’m in school or I’m at home,

I manage my diet, I do everything by myself. I grew up and I

decided I didn’t want anyone to help me with it…for me I

decided I wanted to do it by myself because I don’t want any

sympathy from them”

Boy, 14-17 years old

We also heard from a healthcare worker that sometimes

children’s independence is a direct result of their parents’

lack of engagement in supervising their diabetes man-

agement. They suggested that many parents are scared of

the injections and some would even deny any responsi-

bility for their child’s diabetes management. However, it is

Figure 1. Photographs of meals and snacks.

Figure 2. Preparing insulin for injection.
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worth noting that most families interviewed played an

active role in their child’s care and were also knowl-

edgeable about diabetes management.

Despite the independence gained from learning to

inject themselves, children still had a desire to fit in and be

more discrete with their management. This points to a

need for more advanced options that are easily available in

high income countries but difficult to acquire in this

setting:

“It was really hard for me to adapt, especially the first few

days, because everyone will just be looking at you injecting

yourself, but if you have a pen it’s something that is very fast

and very quick.”

Girl, 14-17 years old

One issue highlighted in the photo diary results was the

lack of refrigeration available at home for most children

enrolled in the CDiC program, and the makeshift ways of

storing insulin that have been used instead. Particularly in

the Kenyan climate, poor storage of insulin leads to de-

graded quality. An inexpensive improvised device, using

charcoal, was widely recommended by healthcare

workers (see Figure 3). However, there was a risk that the

device would not be correctly built or used, spoiling the

insulin, and it was also reported that children often did not

use the recommended device. Children and parents both

reported being able to tell when their insulin has spoiled.

The lack of refrigeration at home also meant that children

had to travel to the facility more frequently than they

otherwise would. Some parents reported that they found it

very difficult to travel with a homemade fridge. As a

result, when away from home children may just keep their

insulin loose in their bag.

Lack of portable storage facilities also resulted in

children altering their insulin dosing schedule, potentially

posing a threat to sugar control:

“The one problem I have is with the storage of insulin. The

nurse usually stores it for me. However, she normally reports

to work later than I should take my insulin. I am usually

forced to take my morning dose the previous evening as I do

not have proper storage for it.”

Girl, 14-17 years old

Photo Diary Category 4: Socializing. A final area captured in

many of the photos is children’s social lives. A large

proportion of the photos were simply of the children

socializing with their friends or siblings, at home, at

school, or at shopping malls. This highlights that diabetic

children, although they face many challenges, are able to

live “normal” lives like any other child or adolescent.

Amongst the 12 children who were able to provide an

approximate estimate, the mean number of years since

their diagnosis was 5.25. The remaining three children

reported that they were diagnosed too young to remember.

Although the period shortly after diagnosis can be marked

by resentment and a lack of understanding, over time, it

was reported that children developed a good under-

standing of their condition and management. Many of

them, after the initial hurdles, were able to fully accept

their condition and develop a strict and independent

routine:

“When I wake up in the morning I usually test my sugars and

then I inject insulin, and then I usually wait for 30 minutes

before I take breakfast. After that I wait until around 10 a.m

… I also do that during lunchtime.”

Boy, age unknown

After establishing independence, some children then

went ahead to participate in regular activities including

participating in sports such as rugby and taking up

leadership positions in their schools.

Discussion

Through this study, we have highlighted some of the

challenges faced by children living with T1DM. The

impact of T1DM on family life has been extensively

documented across different contexts (see Fornasini et al.,

2020 for a review). A recent study found that mothers inFigure 3. Improvised insulin storage.
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the United Arab Emirates initially reacted with shock and

disbelief, before transitioning to near-normal family

functioning (Rossiter et al., 2019). However, in a study in

Wales, Lowes et al. (2005) outline how a T1DM diagnosis

represents a psychosocial transition for parents, one that

may initially be met with a resistance to change. The

authors suggest that, despite parents adapting to the needs

of their child in the first year following diagnosis, they

may never fully accept that diagnosis. Similarly, in our

study, we also found an increased level of acceptance

following diagnosis, alongside evidence that some care-

givers never fully come to terms with the diagnosis,

“wondering why do I have to go through this.” Addi-

tionally, a study in Scotland suggests that parents found

information overload following diagnosis distressing

(Rankin et al., 2016). These issues can only be exacer-

bated in the context of the financial and other barriers to

care in Kenya outlined above. Caregiver support clearly

plays a crucial role in overcoming psychosocial chal-

lenges (Koller et al., 2015). It is therefore important to

provide appropriate psychosocial support for parents and

children, in addition to accurate information about dia-

betes care. A further example of psychosocial support is

the residential camps held for children with diabetes and

their families in Kenya, where children can learn from and

socialize with a large number of peers with T1DM. In-

creasing feelings of “normalcy” amongst children with

T1DM in this way may lead to better integration of di-

abetes management within daily routines (Commissariat

et al., 2016).

In Kenya, awareness of diabetes, and NCDs more

generally, is low compared to awareness of communicable

diseases such as malaria and HIV. This is particularly true

of diabetes amongst children, which still has very low

incidence compared to other diseases. The lack of

awareness and accurate information highlighted under

Theme 1 is one of many factors that mean an estimated

59.7% of people with diabetes (Type 1 and Type 2) remain

undiagnosed in sub-Saharan Africa, compared to 37.8%

in North America and Caribbean, and 40.7% in Europe

(Saeedi et al., 2019). Although stigma is also prevalent in

high income settings, the prevalence of beliefs in

witchcraft and traditional medicine in Kenya present an

additional challenge in promoting adequate care, as it

leads parents to act in secrecy. Comparable beliefs may

exist in a wide range of other settings, such as the

prevalent beliefs in a spiritual “evil eye” causing diabetes

previously reported in Tajikistan (Haugvik et al., 2017).

Additionally, whereas more advanced technology is

commonplace in high income settings, with the uptake of

insulin pumps exceeding 60% in the US (Miller et al.,

2015), many children in Kenya struggle to afford the

basics of needles and insulin. Though less intrusive

technology could improve children’s quality of life, and

some participants reported that they would like such

equipment, it is clear that the basic equipment needs must

be met before this can be considered. Widespread issues in

insulin access and storage remain and addressing these

barriers to basic care must be a more immediate priority

than introducing more advanced technology.

The provision of basic equipment is essential for

children and adolescents to feel in control of their lives,

and for them to be empowered to manage their diabetes. A

key message of our results is that diabetes is a “normal”

disease and can be managed if only the child is supplied

with essential commodities. Yet, children with T1DM

have a wide-ranging number of needs, including the need

for social support and acceptance. Relatively little at-

tention has been paid in the literature to the issue of

schooling for children with T1DM in LMICs, despite the

clear importance for children’s current and future well-

being. Poor glycemic control is associated with worse

schooling outcomes (see e.g., McCarthy et al., 2003).

Beyond glycemic control, the wider impact of living with

T1DM on school attendance and outcomes is less clear.

Although no relevant data were identified in Kenya, one

study in Rwanda found that diabetes affected school at-

tendance for 40.5% of a Life for a Child cohort, though the

reasons for this were not explored (Marshall et al., 2013).

However, near-normal school attendance has been iden-

tified as a reasonable goal for children with T1DM (e.g.,

Glaab et al., 2005). This goal should be more explicitly

considered as a treatment outcome.

The results outlined above suggest several reasons why

school attendance may be affected in settings such as East

Africa. Children may face the challenges of uncooperative

teachers, a lack of understanding amongst their peers,

difficulty maintaining their diet and difficulty storing and

administering insulin. Given that children spend so much

of their time in school, especially those at boarding

schools, it is crucial that their teachers have at least a basic

awareness of their needs. Education sessions for teachers

to facilitate their participation in children’s diabetes care

would be beneficial, and should include information on

key topics such as insulin administration, exercise and

nutrition. Establishing direct links between clinics and

schools to enable monitoring would allow ongoing as-

sessment of the knowledge of teachers and their skills.

This training could also be extended to classmates. A

study in the US found that training teachers and class-

mates was beneficial for disease control and quality-of-life

(Wagner et al., 2006). Although disclosure to friends is

associated with successful diabetes care (Wysocki &

Greco, 2006), many children felt the need to hide their

diabetes at school. This issue is also prevalent in high

income settings, with one study in Spain finding that 25%

of children and adolescents with T1DM concealed their

illness at school (Amillategui et al., 2007).
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To facilitate self-care for chronic diseases, Beran

(2015) highlighted the need for a comprehensive exam-

ination of the whole range of health needs individuals

face, rather than focusing solely on specific needs, such as

healthcare needs, in isolation. For example, children need

to be adequately assessed for comorbidities whose

management may have a negative impact on diabetes

management. For example, families of children with some

comorbidities, such as autism, may benefit greatly from

the support of a dietician in balancing out disease man-

agement while also providing a balanced diet from locally

available foods. However, changing attitudes in com-

munities by raising awareness and challenging miscon-

ceptions may be challenging. The stigma experienced by

those with T1DM may hinder attempts to increase

awareness and other patient advocacy efforts. More op-

portunities for peer-to-peer learning and hearing the

stories of adults who have lived with diabetes can give

children hope and help to ease their fears. Many of them

do not know anyone else with diabetes. Often both parents

and children are anxious over schooling and career

prospects. This can make the transition from pediatric to

adult care challenging. A recent study in Canada found

that many youths felt that they did not receive adequate

preparation for this transition, and identified peer support

as one potential strategy to improve the transition (Butalia

et al., 2020). Seeing older people with diabetes who have

gone on to successful careers and have successfully

managed their illness and maintained their health conveys

a very powerful message to children and their parents.

Empowering diabetic children and their carers to be able

to defend their interests will also help to enable stronger

patient advocacy, including working toward affordable

insulin at the national level.

Limitations

This study has several limitations. Although the children

participating in this study faced many challenges, they

were regular attendees at diabetes clinics. It was not

possible to include children with diabetes who are unable

to access care, and who likely have more complex needs

than our participants. Additionally, it would be interesting

to include children’s peers and teachers in future studies in

order to address the issue of stigma and social support in

schools. Although we originally intended to use photo-

voice methodology, photo diary data was unfortunately

not discussed with the children in a follow-up session due

to logistical constraints. Photovoice methodology would

have enriched our analysis. Finally, it was not possible to

publish many of the photos generated during the photo

diary activity for data protection reasons, as most of the

photos included faces enabling identification of

participants.

Conclusion

Children with T1DM in Kenya face a variety of barriers to

care, including lack of resources, stigma, and a lack of

support from family or peers. These barriers must be

addressed to enable them to lead a “normal” and fulfilling

life. Although there remain widespread issues in insulin

access and storage, the four overarching themes identified

(i.e., knowledge and awareness, economic exclusion, the

importance of social support, and striving for normality)

all have a psychosocial component. Caregiver support

clearly plays a crucial role in overcoming psychosocial

challenges. To our knowledge, this was the first study to

use photo diaries to provide insight into the experiences of

children with diabetes in Kenya. The study demonstrated

that photo diary methods can be used successfully in low-

income settings, where children are not necessarily fa-

miliar with smartphone technology. To improve the care

and the lives of children with diabetes, stakeholders must

take note of their experiences and recognize their mul-

tidimensional needs.
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