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ABSTRACT
Introduction Persons of South Asian descent have a 
higher prevalence of type 2 diabetes mellitus (T2DM). The 
management of T2DM in the South Asian community has 
required the support of adult children, potentially impacting 
the quality of life, diabetes- related knowledge, and risk 
perception among these caregivers.
Research design and methods To investigate diabetes- 
related knowledge, quality of life, risk perception, and 
actual risk of developing diabetes among South Asian 
young adults whose parents are living with T2DM. A cross- 
sectional study was conducted (n=150). An online survey 
was administered. Data were analyzed with descriptive 
and inferential statistics.
Results There was a statistically significant difference in 
diabetes- related knowledge between males and females 
(p<0.001). Males (in comparison to females) had a lower 
risk perception of developing diabetes (p=0.06). Further, 
risk perception and diabetes- related knowledge were 
positively associated with caregiver’s physical health 
(p=0.002).
Conclusion Findings highlight the importance of providing 
gender- specific and culturally tailored diabetes educational 
interventions.

BACKGROUND
Type 2 diabetes mellitus (T2DM) is a chronic 
illness, which may have debilitating complica-
tions impacting millions of persons globally.1 
Evidence suggests that T2DM disproportion-
ately affects persons of South Asian descent, 
including those from Bangladesh, Bhutan, 
India, Maldives, Nepal, Pakistan, and Sri 
Lanka.2–4 In fact, South Asians are three to 
five times more likely to develop T2DM than 
the general population due to genetic predis-
position, anthropometry (eg, having greater 
central obesity), and sedentary lifestyle.5–7 
The majority of the South Asian population 
(SAP) resides in the province of Ontario and 
is one of the fastest growing immigrant popu-
lations in Canada, comprising 25.1% of Cana-
da’s visible minority.4 6 7

To manage diabetes, people are required 
to adhere to a myriad of treatment recom-
mendations, including dietary modifications, 
adherence to medication, routine physical 

activity or exercise, and monitoring of blood 
glucose levels.8 Social supports such as family 
members may promote medication adher-
ence and minimize the stress of managing 
diabetes.8 South Asian households are typi-
cally multigenerational, where grandparents 
or older adults live in the same household as 
their children and grandchildren. This may 
result in an increased dependency on adult 
children for the provision of care to their 
parent within the same household.9

Empirical evidence has shown that the care-
giving responsibilities for persons living with 
chronic diseases such as diabetes are often 
assumed by young adults between 18 and 25 
years of age.10 In addition to age, culture, 
and gender also influence caregiving.11 12 For 
example, South Asian countries have strong 
patriarchal norms, suggesting a greater 
reliance on women to take on caregiver 
responsibilities within households.12 13 As 
such, immigrant South Asian women are 
often faced with the challenges of balancing 
cultural expectations with the demands of 
their work, resulting in an increase in care-
giver burden relative to their male coun-
terparts.12 Although the family caregiving 

Significance of this study

What is already known about this subject?
 ► Individuals of South Asian background (descent) are 
at great risk of developing type 2 diabetes.

What are the new findings?
 ► Although young South Asian female caregivers re-
ported higher diabetes knowledge and risk percep-
tion of developing diabetes, male participants had 
lower diabetes knowledge and were actually at 
greater risk for developing diabetes.

How might these results change the focus of 
research or clinical practice?

 ► The findings provide preliminary insight into young 
South Asian caregivers and highlight opportunities 
for further education and support.
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literature has significantly expanded over the years, 
there is limited empirical evidence specific to young 
adult caregivers from diverse racial and/or ethnic back-
grounds;10 11 representing an understudied population. 
Further exacerbating the gap in evidence is the dearth 
of research pertaining to young adult caregivers of adults 
(ie, parents) living with diabetes; the majority of existing 
evidence focuses on caregiving for older adults living with 
dementia, Alzheimer’s disease, and/or mental health 
illnesses. The focus on caregiving for older adults may not 
be applicable to the younger adult caregiver of parents 
with T2DM, as adults are generally diagnosed with T2DM 
at a younger age and live with T2DM for a longer period 
of time,14 require ongoing self- management support for 
behavior modification to increase physical activity and 
adhere to nutritional and medication guidance, while 
navigating family dynamics and culture5–7 9

There is also a paucity of research examining the role 
of young adult South Asians caregivers of parent(s) living 
with T2DM, and the impact that caregiving has on their 
own health.9 10 Examining young adult caregivers who 
may be at greater risk of developing T2DM and providing 
support to their parent(s) with T2DM may inform health 
promotion initiatives within this population, improve 
quality of life (QoL) as well as inform targeted diabetes 
screening and prevention programs. Therefore, the 
purpose of this study was to explore diabetes- related 
knowledge, risk perception, actual estimated diabetes 
risk, and QoL among young adult South Asian caregivers.

METHODS
Design
A cross- sectional study design was used to explore young 
adult South Asian caregivers’ diabetes- related knowl-
edge, QoL, and risk perception of developing diabetes 
compared with their actual risk of developing diabetes. 
An online survey was constructed and administered, 
using the Tailored Design Method.15

Sample
Participants were eligible to take part in the study if 
they met the following inclusion criteria: (1) adults 
between 18 and 29 years of age and whose parent(s) 
have been diagnosed with T2DM for at least 1 year; (2) 
their parent(s) must have immigrated to Canada; (3) 
self- identified as South Asian (defined as persons from 
Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan, 
and Sri Lanka;2 3 (4) self- reported as able to speak and 
read English; (5) residing in Canada; and (6) providing 
unpaid or arranged for paid or unpaid help to manage 
their parents’ diabetes (eg, driving to appointments, 
checking blood glucose, promoting exercise, helping 
adhere to a healthy lifestyle).16 Participants were excluded 
from the study if they had diabetes themselves, as these 
individuals were no longer at risk for T2DM.

The sample size calculation for conducting t- tests to 
compare diabetes knowledge between males and females 

(the primary outcome) was done. It was determined that 
a sample size of 63 males and 63 females (a total of 126 
participants) was necessary to conduct a t- test according 
to an alpha level of 0.05, power of 0.80, and a medium 
effect size of R=0.5 (17, 18). A sample size calculation 
was also completed for multiple regression (to examine 
relationships) using the following formula: n>50+8 m 
(where m is the number of independent variables).17 
Therefore, accounting for two independent variables, 
132 participants were needed, with 66 male and 66 
female participants. After incorporating oversampling by 
10% for any incomplete data, n=146 was obtained, where 
approximately 73 male and 73 female participants were 
required.18 To have enough power to detect differences 
and to enhance the rigor of the study, we used the larger 
sample size of 73 male and 73 female participants.

Participant recruitment
To attain a sample of the target population that were 
willing to participate and easily accessible, a convenience 
sampling method was employed. Evidence suggests that 
the recruitment of ethnic minorities including those of 
South Asian descent for research can be challenging.19 
As such, the researchers employed several modalities 
to enhance participant recruitment including posting 
advertisements at community centers and religious orga-
nizations (eg, churches and temples), emailing members 
of different cultural groups (eg, local youth groups), and 
the creation of social media profiles and posts (ie, Face-
book, Instagram and Twitter). For recommendations of 
online surveys, the researchers contacted members of the 
South Asian social groups a total of four times over the 
course of 6 weeks.15 The emails outlined the purpose of 
the study, how data would be used, and the hyperlink for 
the online questionnaire. As incentive to participate in 
the study, respondents were offered the opportunity to 
enter a draw to win one of three $50 gift cards on comple-
tion of the survey. The online survey was made available 
using LimeSurvey, a Canadian open survey application. 
Completion of the online survey took approximately 
20–30 min and implied informed consent.

Data collection
Participant characteristics
The following participant characteristics were collected: 
(1) age; (2) gender; (3) self- identified ethnic background; 
(4) religion; (5) level of education; (6) body mass index 
(BMI) classification calculated from self- reported height 
and weight; (7) employment status; (8) whether partici-
pant is cohabitating with parent(s) living with diabetes; 
and (9) average hours spent (per week) caregiving and 
various caregiving support completed (ie, insulin admin-
istration, meal preparation and driving parent to medical 
appointments, and so on).

Instruments
The main study variables were diabetes- related knowl-
edge, risk perception, actual risk for developing diabetes, 
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and QoL. Four instruments were used to measure these 
variables and are described below.

The 24-item Diabetes Knowledge Questionnaire (DKQ)
The DKQ was designed to measure diabetes- related 
knowledge among populations at high risk for developing 
diabetes. This tool has been used to evaluate diabetes- 
related knowledge of caregivers providing care to family 
member living with diabetes and for persons living with 
diabetes.20 The DKQ-24 has previously been used in 
ethnic minority populations including Latino population 
and SAP.20 21 Each correct answer was given two points, 
an answer of “I don’t know” was scaled at one point and 
an incorrect answer equated to zero points. The 24- item 
DKQ has demonstrated good construct validity and reli-
ability (Cronbach’s alpha coefficient: 0.78).21

The Risk Perception of Developing Diabetes Survey (RP-DD)
The RP- DD has 33 questions and evaluates personal 
control (4 questions), worry (2 questions), optimistic 
bias (2 questions), personal disease risk (related to 
participant’s perceived development of specific disease 
such as heart disease, cancer, and asthma) (15 ques-
tions), and comparative environmental risk (related 
to related to participant’s perceived environmental 
risk such as violent crimes, air pollutions, and house-
hold chemicals) (9 questions).22 The raw scores from 
each question were converted into transformed scores, 
with higher scores reflecting perceived higher risk. To 
minimize any redundancies in the questions asked, the 
diabetes risk knowledge portion of the questionnaire was 
eliminated. According to the creator of the RPS- DD, this 
would not alter the reliability or validity of the tool as 
the diabetes risk knowledge questions were not included 
in the composite score calculation (E. Walker, personal 
communication, 22 December 2016).

Canadian Diabetes Risk Assessment Questionnaire (CANRISC)
The CANRISC was used to evaluate actual risk for devel-
oping diabetes based on risk factors.23 The CANRISC was 
based on the original Finnish Diabetes Risk Score (FIND-
RISC). The CANRISC questionnaire consist of multiple- 
choice questions about (1) ethnicity; (2) health behaviors 
such as the consumption of fruits and vegetables, partic-
ipation in physical activity for 30 min per day; and (3) 
body weight, specifically BMI and waist size. The response 
to each question was attributed to a specific number of 
points, with higher scores representing greater risk for 
the development of diabetes.

The World Health Organization Quality of Life (WHOQOL-Brief) 
instrument
The WHOQOL- Brief was used to measure QoL of young 
South Asian adults. The WHOQOL- Brief consists of four 
domains: physical health, psychological health, social 
relationships, and environment.24 The questionnaire 
is anchored on a five- point Likert scale with response 
options ranging from one to five, with higher values 
representing better QoL. The WHOQOL- BREF has been 

used among South Asians persons and in 23 different 
countries. Further, the instrument has shown to have 
cross- cultural competency ensuring congruency and 
consistency among the SAP (Cronbach’s α>0.70).25 26

Data analyses
All statistical analysis was completed using IBM Statistical 
Package for the Social Sciences (SPSS) V.20.0 Statistical 
Software. Descriptive statistics were conducted to describe 
the study sample. Inferential statistics were conducted 
to examine the outcomes of interest. More specifically: 
(1) an unpaired t- test was employed to compare gender 
differences of diabetes- related knowledge; (2) para-
metric (unpaired t- test) and non- parametric tests (Mann- 
Whitney U) were employed to compare QoL scores 
and determine actual risk of diabetes between males 
and females; (3) χ² tests were performed to compare 
gender differences regarding perceived risk in devel-
oping diabetes as well as diabetes- related knowledge 
and the engagement in high- risk behaviors; (4) bivariate 
linear regression analysis was performed to examine the 
relationship between diabetes- related knowledge and 
perceived risk for developing diabetes as well as actual 
risk of developing diabetes and one’s risk perception of 
developing diabetes; and (5) a multivariate regression 
analysis was conducted to examine how risk perception 
and diabetes- related knowledge influence young caregiv-
er’s QoL.

RESULTS
Participant characteristics
A total of 150 participants aged 18–29 years (77 females, 
73 males) completed the survey; however, only 149 
surveys (76 females, 73 males) were fully completed, 
totaling 149 participants comprising the study sample. A 
large proportion of female participants (38.2%) were in 
the 24–26 age group. In contrast, the majority of male 
participants (39.7%) were in the 27–29 age group. More 
than half of the female (68.4%) and male (64.4 %) 
participants were of Indian descent, with 18.2% females 
and 20.5% males reported being of Sri Lankan descent. 
A total of 79.2% of females and 64.4% of males reported 
to living in the same household as their parent(s) living 
with T2DM (table 1).

When examining the different caregiving tasks 
completed by both male and female caregivers, a gender- 
based division was noted (table 2). The results indicated 
that 32.5% of females and 11% of males took part in 
administering insulin for parents (p<0.05). Further, a 
greater proportion of females (55.3%), relative to males 
(17.8%), manage their parents’ diabetes- related compli-
cations (ie, wound care, low blood sugar, kidney disease, 
loss of limb, and nerve damage) (p<0.001). Female care-
givers prepared the majority of meals for their parents(s) 
more often than male caregivers (30.1%) (p<0.001). 
Conversely, managing diabetes- associated finances 
was primarily performed by male caregivers (49.30%) 
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Table 1 Characteristics of study participants (n=150)

Characteristic

Characteristics of participants N (%)

P value*Females Males

Age (years)

  18–20 11 (14.5) 9 (12.3) 0.28

  21–23 16 (21.1) 16 (21.9)

  24–26 29 (38.2) 19 (26)

  27–29 20 (26.3) 29 (39.7)

Background

  India 52 (68.4) 47 (64.4) 0.75

  Pakistan 8 (10.5) 5 (6.8)

  Sri Lanka 13 (17.1) 15 (20.5)

  Nepal 2 (2.6) 2 (2.7)

  Bangladesh 1 (1.3) 3 (4.1)

  Other – 1 (1.40)

Education

  Some high school or less 12 (15.8) 19 (26) 0.2820

  Some college or university 26 (34.2) 24 (32.9)

  University or college degree 38 (50) 30 (41.1)

Religion

  Buddhist 1 (1.3) 5 (6.8) 0.70

  Christian 27 (35.5) 24 (32.9)

  Hindu 27 (35.5) 25 (34.2)

  Muslim 9 (11.8) 7 (9.6)

  Sikh 9 (11.8) 8 (11)

  Other 3 (3.9) 3 (4.1)

Live in the same household as parent(s) with diabetes

  Yes 60 (78.9) 47 (64.4) 0.05

  No 15 (19.7) 25 (34.2)

Employment status

  Full- time 29 (38.2) 35 (47.9) 0.14

  Part- time 36 (47.4) 29 (39.7)

  Unemployed 8.00 (10.5) 3.00 (4.1)

  Other – 2.00 (2.7)

Hours spent on caregiving in an average week

  Less than 1 hour 14 (18.2) 9 (12.3) 0.23

  1–5 hours 40 (51.9) 49 (67.1)

  6–10 hours 20 (26) 15 (20.5)

  11–15 hours 1 (1.3) –

  16–25 hours 1 (1.3) –

Body mass index classification (kg/m2)

  Less than 25 38 (5) 20 (27.4) 0.21

  25–29 31 (40.8) 40 (54.8)

  30–34 6 (7.9) 12 (16.)

  35 and over 1 (1.3) 1 (1.4)

*The p values were obtained using the χ² test or Fisher’s exact test.
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compared with female caregivers (9.20%) (p<0.001). 
Finally, driving one’s parent(s) to diabetes appointments 
was performed by male caregivers (84.9%) compared 
with female caregivers (64.9%) (p<0.05).

Diabetes-related knowledge, risk perception, actual risk, and 
quality of life
Males had statistically significantly less diabetes- related 
knowledge (respectively, males—M=30.16, SD=4.87 and 
females—M=34.31, SD=4.41; p<0.001, 95% CI –5.64 to 
2.65]). However, there was no statistically significant 
difference between males and females in QoL. Specific 
to participants’ risk- perception of developing diabetes, it 
was found that 20.5% (n=73) of male and 34.2% (n=76) 
of females had a high- risk perception of developing 
diabetes. Interestingly, although females had a higher- 
risk perception of developing diabetes, male participants 
were actually at greater risk for developing diabetes 
(male—M=27.68, SD=4.87; female—M=20.05, SD=6.93); 
p<0.001).

Specific to the relationship between diabetes- related 
knowledge and perceived risk for developing T2DM, 
there was no relationship found (F (1,146)=2.52, p=0.12). 
Similarly, there was no association found between actual 
risk of developing diabetes and risk perception of devel-
oping diabetes (F (1,147)=0.687, p=0.41). Additionally, 
there was no association found between young adult 
South Asian’s diabetes- related knowledge and exercising 
habits (χ2 (1)=3.00, p=0.08). Contrarily, among young 
adult South Asian caregivers, risk perception score had a 
negative association over physical health, indicating that 
for every unit that the risk perception score increased, 
physical health scores decreased by 4.03 units. Further, 
multiple regression analyses revealed statistically signif-
icant associations between caregiver’s risk perception, 
diabetes- related knowledge, and physical health. More 
specifically, there was a 2.2% variation in caregiver’s 

QoL (physical health) scores that may be explained by 
diabetes- related knowledge and risk perception.

DISCUSSION
Given the paucity of literature examining young adult 
South Asian caregivers, the findings from this study 
provide preliminary insight and perspective of diabetes- 
related knowledge, risk perception, actual risk, and QoL 
in young South Asian adults. First, this study highlighted 
differences between male and female South Asian care-
givers and their knowledge related to day- to- day diabetes 
management. Although there was a statistically signifi-
cant difference of diabetes- related knowledge (p<0.001), 
it is important to note that 18.2% of females and 35.6% of 
males in this study believed that diabetes could be cured, 
reflecting the incorrect belief that once one’s blood 
glucose levels are controlled then diabetes is cured.27 
The gender- related findings pertaining to diabetes- 
related knowledge is in alignment with a cross- sectional 
study conducted by Dos Santos et al28 which found that 
women had greater knowledge regarding diabetes foot 
care and diabetes associated complications (eg, blind-
ness, impaired wound healing and male sexual dysfunc-
tion) and obtained better knowledge scores relative to 
males.28

Gender differences were also noted on task- related 
caregiving between females and males although the 
same amount of time was noted. The majority of female 
caregivers took part in tasks including meal preparation, 
being involved in grocery shopping for their parent(s), 
and administering insulin and being responsible for 
the management of diabetes complications. In contrast, 
male caregivers primarily dealt with tasks such as driving 
their parent(s) to their diabetes appointments and 
managing finances associated with diabetes. The differ-
ences in caregiver tasks may be related to the differences 

Table 2 Association between gender and caregiving tasks (n=150)

Caregiving tasks

Participants (%)

P valueFemale Males

Monitoring your parent’s blood sugar levels 52 (68.4) 41 (56.2) 0.12

Managing your parent’s medications 47 (61) 41 (56.2) 0.48

Help or administer insulin for your parent(s) 25 (32.5) 8.00 (11) 0.05

Picking up medications 62 (81.6) 64 (87.7) 0.30

Ensuring parent(s) with diabetes get(s) some exercise 47 (61.8) 56 (76.7) 0.05

Manage complications associated with diabetes (such as mobility, 
heart- related problems, vision loss, wound care, low blood sugar, 
kidney disease, loss of limb, and nerve damage)

43 (55.3) 13 (17.8) 0.001

Drive your parent(s) to their diabetes appointments 50 (64.9) 62 (84.9) 0.001

Involved in grocery shopping for parent(s) 61 (80.3) 49 (67.1) 0.07

Participating in meal preparation for your parent(s) 55 (72.4) 22 (30.1) 0.001

Managing finances associated with diabetes 7 (9.2) 36 (49.3) 0.001–

Other 74 (97.4) 72 (98.6)
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in diabetes- related knowledge. For example, the type of 
tasks female caregivers took part in often required more 
knowledge of the disease process and/or treatment. 
Although this study noted gender differences in diabetes- 
related knowledge and overall caregiving descriptively, 
this was not further explored due to limited participant 
data to explain gender differences, such as socioeco-
nomic data (eg, type of education, income, housing, 
postal code/address, and occupation).28–30

An interesting finding in this study is that overall QoL 
scores were lower in all domains for both male and 
female caregivers relative to the established norms for 
each domain of the WHO- BREF.31 This finding is consis-
tent to that of the literature. For example, Anaforoğlu et 
al32 noted that caregivers of patients living with diabetes 
experienced depression and their social function was 
negatively impacted.32

There was also no association found between gender 
and risk perception of developing diabetes in this study. 
This finding may be clinically meaningful because 
changes to health perception may act as a catalyst to 
uptake positive health behaviors. Empirical evidence has 
shown that females tend to perceive themselves to be 
more at risk of developing diabetes and other chronic 
illness (eg, cardiovascular disease and cancer) relative to 
males.33 This finding is consistent with our present study 
as it was found that more female (32.4%) caregivers 
perceived themselves to be at high risk of developing 
diabetes relative to males (20.5%). Further, it was found 
that male caregivers (26%) were more likely than female 
caregivers (3.9%) to engage in risky health behaviors such 
as tobacco usage. This is particularly noteworthy consid-
ering that in 2013, with 14 million more males diagnosed 
with diabetes than females worldwide.34 35 A potential 
explanation to the low- risk perception is the optimistic 
bias whereby this population of young caregivers’ under-
estimate or have misconceptions regarding their risks 
of developing T2DM relative to their peers.36 Another 
explanation may be due to the young age of the care-
givers (18–29 years) and that they may not be concerned 
about the development of diabetes. The lack of concern 
may have detrimental health consequences in the future 
because young adults are more prone to engage in ‘risky- 
health behaviors’ (ie, drinking, sedentary lifestyle, and 
smoking).37

Implications
The findings from this study have several noteworthy 
implications for clinical practice and research. Specific to 
clinical practice, findings from the present study highlight 
the importance for the following strategies/approaches. 
First is for healthcare providers to aim to attain an under-
standing of the culture, family dynamic and determine 
who is the caregiver of the respective patient, fostering a 
patient centered care approach, and building a rapport 
founded on trust and respect. Second is the provision of 
culturally tailored and gender- specific education in young 
South Asians caregivers. Tailoring diabetes educational 

interventions (particularly related to risk- perception) to 
the gender of caregivers may help the respective care-
givers be more adept at helping manage their parent’s 
diabetes as well as understand their own personal risk 
for developing diabetes and important lifestyle modifica-
tions (ie, smoking cessation, physical activity, improving 
dietary habits) that may be implemented. Through 
such interventions, this may dampen some of the effects 
of optimistic bias that they may have on their own risk 
perception of developing diabetes. Third, because of 
the increase in prevalence rates of T2DM and associated 
complications seen among the SAP, it may be valuable for 
training initiatives offered to healthcare providers on how 
to deliver culturally tailored diabetes- related education 
and “communicating cross- culturally.”11 Through cultur-
ally tailored education and communication, this may 
improve the delivery and quality of patient care and meet 
the unique needs of this young adult caregiver popula-
tion. Finally, because of the inaccurate risk perceptions 
of T2DM and inadequate knowledge regarding the cause 
of diabetes, it may be beneficial to formulate diabetes 
screening tools and screening procedures for this young 
population at a much a younger age for health promo-
tion and prevention purposes.

Specific to research, additional research is warranted 
focusing on: (1) the intersection of gender, socioeco-
nomic status with diabetes- related knowledge and care-
giving role/tasks; (2) determining the causal relationship 
between diabetes- related knowledge and health behav-
iors as well as one’s risk perception and the development 
of diabetes; and (3) prospectively follow this caregiver 
population to attain a more comprehensive under-
standing of the current risk perception, behavior and 
diabetes- related knowledge, and the association with the 
onset of diabetes. Further, there is a current gap in the 
literature exploring this high- risk population in Canada, 
which may have serious medical/clinical implications. As 
such, future research should assess variables such as level 
of education, income and employment, to further under-
stand how such variables are associated with gender and 
one’s diabetes knowledge and their caregiver roles.28–30 
Additional research may focus on developing/tailoring 
tools to support Health Care Providers (HCPs) (ie, regis-
tered nurses, physicians, diabetes educators, and so on) 
to accurately quantify diabetes risk within this population.

Limitations
This study has several noteworthy limitations. First, a 
cross- sectional design was used, and data were collected 
from participants at a single point in time. Second, a 
convenience sampling method was employed, potentially 
limiting the representative of the entire Canadian SAP. 
Third, participants were volunteers and their experience 
and perspective may differ to South Asian caregivers that 
did not take part in the study. Fourth, the cross- sectional 
survey had limited socioeconomic data on participants, 
thus limiting further statistical analyses to explore rela-
tions (ie, gender) identified in the data. Finally, an online 
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self- administered questionnaire was used, potentially 
increasing the possibility of duplicate responses and social 
desirability bias although the survey was anonymous.

CONCLUSION
Empirical evidence has shown that caregiving responsi-
bilities for persons living with chronic diseases such as 
diabetes is often assumed by young adults. However, 
young adult caregivers are an understudied popu-
lation. The SAP is at a high risk of developing T2DM, 
highlighting the importance of examining this popu-
lation. The purpose of this cross- sectional study was to 
explore diabetes- related knowledge, risk perception, 
actual diabetes risk and QoL among young adult South 
Asian caregivers. In our sample, diabetes- related knowl-
edge and risk perception were higher among female 
caregivers. Moreover, there was gender- based division 
in caregiving tasks. Although our participant caregivers 
reported taking part in different caregiving tasks for their 
parents, the findings suggest there was no difference in 
QoL between males and females. Further, despite having 
a family history of diabetes and taking on the role of a 
caregiver, there was a general lack of diabetes- related 
knowledge. These results suggest a need to equip these 
young adult caregivers with diabetes- related knowledge 
to support them in their caregiving role and to promote 
health awareness among this high- risk population. The 
results of the study have implications for improving 
diabetes- related education and risk perception among 
this young adult population who are at risk for devel-
oping this chronic illness.

Acknowledgements The researchers would like to thank the study participants 
for their time and willingness to participate. DS would like to acknowledge the 
Population Health Research Institute, Hamilton Health Sciences, and McMaster 
University’s School of Nursing for the Heather M. Arthur Chair in Interprofessional 
Health Research.

Contributors AK, SC, ZP, and DS contributed to the study design, AK and DS 
contributed to the data analysis, and all authors contributed to data interpretation. 
All authors prepared and reviewed the initial manuscript. DS is the guarantor.

Funding The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not- for- profit sectors.

Competing interests None declared.

Patient consent for publication Not required.

Ethics approval The research protocol was approved by the Hamilton Integrated 
Research Ethics Board (REB # 2017-2884).

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available on reasonable request. Data is not 
available in a repository.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the 
use is non- commercial. See: http:// creativecommons. org/ licenses/ by- nc/ 4. 0/.

REFERENCES
 1 Shah A, Kanaya AM. Diabetes and associated complications in the 

South Asian population. Curr Cardiol Rep 2014;16:476.

 2 Banerjee- Stevens D. Critical incidents in the identity development 
of second- generation South Asian women, 2009. Available: http:// 
conservancy. umn. edu/ handle/ 11299/ 53351

 3 Bhatia S, Ram A. Culture, hybridity, and the Dialogical self: cases 
from the South Asian diaspora. Mind Cult Act 2004;11:224–40.

 4 Statistics Canada. The South Asian community in Canada, 2007. 
Available: http://www. statcan. gc. ca/ pub/ 89- 621- x/ 89- 621- 
x2007006- eng. htm

 5 Gujral UP, Pradeepa R, Weber MB, et al. Type 2 diabetes in South 
Asians: similarities and differences with white Caucasian and other 
populations. Ann N Y Acad Sci 2013;1281:51–63.

 6 Sohal PS. Prevention and management of diabetes in South Asians. 
Can J Diabetes 2008;32:206–10.

 7 Statistics Canada. Immigration and ethnocultural diversity: key 
results from the 2016 census, 2017. Available: http://www. statcan. 
gc. ca/ daily- quotidien/ 171025/ dq171025b- eng. htm

 8 Miller TA, Dimatteo MR. Importance of family/social support and 
impact on adherence to diabetic therapy. Diabetes Metab Syndr 
Obes 2013;6:421–6.

 9 Gupta R, Pillai VK. Analysis of caregiver burden in South Asian 
families in the Dallas- Fort worth metropolitan area. Sociological 
Practice 2005;7.

 10 Levine C, Hunt GG, Halper D, et al. Young adult caregivers: 
a first look at an unstudied population. Am J Public Health 
2005;95:2071–5.

 11 Baldwin PK, Pope ND, Marks AD. Cultural implications of filial 
obligation and the Asian Indian American family caregiver. Qual Res 
Med Healthc 2017;1:39–43.

 12 Spitzer D, Neufeld A, Harrison M, et al. Caregiving in Transnational 
Context: “My Wings Have Been Cut; Where Can I Fly?”. Gender and 
Society 2003;17:267–86.

 13 Zimmerman MK, Litt JS, Bose CE. Global dimensions of gender and 
carework. Stanford University Press, 2006.

 14 Chowdhury TA, Grace C, Kopelman PG. Preventing diabetes in 
South Asians. BMJ 2003;327:1059–60 https:// doi. org/

 15 Dillman DA, Smyth JD, Leah MC. Internet, phone, mail, and 
mixedmode surveys: The Tailored Design Method. 4th edn. Wiley, 
2014.

 16 Scarton LJ, Bakas T, Poe GD, et al. Needs and concerns of family 
caregivers of American Indians, African Americans, and Caucasians 
with type 2 diabetes. Clin Nurs Res 2016;25:139–56 https:// doi. org/

 17 Green SB. How many subjects does it take to do a regression 
analysis. Multivariate Behav Res 1991;26:499–510 https:// doi. org/

 18 Hulley SB, Cummings SR, Browner WS, et al. Designing clinical 
research. Lippincott Williams & Wilkins, 2013.

 19 Douglas A, Bhopal RS, Bhopal R, et al. Recruiting South Asians 
to a lifestyle intervention trial: experiences and lessons from 
PODOSA (Prevention of Diabetes & Obesity in South Asians). Trials 
2011;12:220.

 20 Arora S, Marzec K, Gates C, et al. Diabetes knowledge in 
predominantly Latino patients and family caregivers in an urban 
emergency department. Ethn Dis 2011;21:1–6.

 21 Garcia AA, Villagomez E, Brown SA, et al. The Starr County diabetes 
education study. Diabetes Care 2001;24:16–21.

 22 Hivert M- F, Warner AS, Shrader P, et al. Diabetes risk perception and 
intention to adopt healthy Lifest yles among primary care patients. 
Diabetes Care 2009;32:1820–2 https:// doi. org/

 23 Robinson CA, Agarwal G, Nerenberg K. Validating the CANRISK 
prognostic model for assessing diabetes risk in Canada's multi- 
ethnic population. Chronic Dis Inj Can 2011;32:19–31.

 24 World Health Organization Quality of Life Group. Development 
of the world Health organization WHOQOL- BREF quality of life 
assessment. The WHOQOL group. Psychol Med 1998;28:551–8.

 25 Vahedi S. World Health organization quality- of- life scale (WHOQOL- 
BREF): analyses of their item response theory properties based on 
the graded responses model. Iran J Psychiatry 2010;5:140–53.

 26 Skevington SM, Lotfy M, O'Connell KA, et al. The world Health 
organization's WHOQOL- BREF quality of life assessment: 
psychometric properties and results of the International 
field trial. A report from the WHOQOL group. Qual Life Res 
2004;13:299–310.

 27 Gulabani M, John M, Isaac R. Knowledge of diabetes, its treatment 
and complications amongst diabetic patients in a tertiary care 
hospital. Indian J Community Med 2008;33:204.

 28 Lemes Dos Santos PF, Dos Santos PR, Ferrari GSL, et al. 
Knowledge of diabetes mellitus: does gender make a difference? 
Osong Public Health Res Perspect 2014;5:199–203.

 29 Rani PK, Raman R, Subramani S, et al. Knowledge of diabetes 
and diabetic retinopathy among rural populations in India, and 
the influence of knowledge of diabetic retinopathy on attitude and 
practice. Rural Remote Health 2008;8:838.

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://drc.bm

j.com
/

B
M

J O
pen D

iab R
es C

are: first published as 10.1136/bm
jdrc-2020-001268 on 9 N

ovem
ber 2020. D

ow
nloaded from

 

http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.1007/s11886-014-0476-5
http://conservancy.umn.edu/handle/11299/53351
http://conservancy.umn.edu/handle/11299/53351
http://dx.doi.org/10.1207/s15327884mca1103_4
http://www.statcan.gc.ca/pub/89-621-x/89-621-x2007006-eng.htm
http://www.statcan.gc.ca/pub/89-621-x/89-621-x2007006-eng.htm
http://dx.doi.org/10.1111/j.1749-6632.2012.06838.x
http://dx.doi.org/10.1016/S1499-2671(08)23011-X
http://www.statcan.gc.ca/daily-quotidien/171025/dq171025b-eng.htm
http://www.statcan.gc.ca/daily-quotidien/171025/dq171025b-eng.htm
http://dx.doi.org/10.2147/DMSO.S36368
http://dx.doi.org/10.2147/DMSO.S36368
http://dx.doi.org/10.2105/AJPH.2005.067702
http://dx.doi.org/10.4081/qrmh.2017.6618
http://dx.doi.org/10.4081/qrmh.2017.6618
http://dx.doi.org/10.1136/bmj.327.7423.1059
https://doi.org/
http://dx.doi.org/10.1177/1054773814562879
https://doi.org/
http://dx.doi.org/10.1207/s15327906mbr2603_7
https://doi.org/
http://dx.doi.org/10.1186/1745-6215-12-220
http://www.ncbi.nlm.nih.gov/pubmed/http://www.ncbi.nlm.nih.gov/pubmed/21462722
http://dx.doi.org/10.2337/dc09-0720
https://doi.org/
http://www.ncbi.nlm.nih.gov/pubmed/http://www.ncbi.nlm.nih.gov/pubmed/22153173
http://dx.doi.org/10.1017/S0033291798006667
http://www.ncbi.nlm.nih.gov/pubmed/http://www.ncbi.nlm.nih.gov/pubmed/22952508
http://dx.doi.org/10.1023/B:QURE.0000018486.91360.00
http://dx.doi.org/10.4103/0970-0218.42068
http://dx.doi.org/10.1016/j.phrp.2014.06.004
http://www.ncbi.nlm.nih.gov/pubmed/http://www.ncbi.nlm.nih.gov/pubmed/18656993
http://drc.bmj.com/


8 BMJ Open Diab Res Care 2020;8:e001268. doi:10.1136/bmjdrc-2020-001268

Clinical care/Education/Nutrition

 30 Bajaj S, Jawad F, Islam N, et al. South Asian women with diabetes: 
psychosocial challenges and management: consensus statement. 
Indian J Endocrinol Metab 2013;17:548–62.

 31 Hawthorne G, Herrman H, Murphy B. Interpreting the WHOQOL- 
Brèf: preliminary population norms and effect sizes. Soc Indic Res 
2006;77:37–59.

 32 Anaforoğlu I, Ramazanoğulları I, Algün E, et al. Depression, anxiety 
and quality of life of family caregivers of patients with type 2 
diabetes. Med Princ Pract 2012;21:360–5.

 33 Montgomery GH, Erblich J, DiLorenzo T, et al. Family and 
friends with disease: their impact on perceived risk. Prev Med 
2003;37:242–9.

 34 Guariguata L, Whiting DR, Hambleton I, et al. Global estimates of 
diabetes prevalence for 2013 and projections for 2035. Diabetes Res 
Clin Pract 2014;103:137–49.

 35 Kautzky- Willer A, Harreiter J, Pacini G. Sex and gender differences in 
risk, pathophysiology and complications of type 2 diabetes mellitus. 
Endocr Rev 2016;37:278–316.

 36 Rouyard T, Kent S, Baskerville R, et al. Perceptions of risks for 
diabetes- related complications in type 2 diabetes populations: a 
systematic review. Diabet Med 2017;34:467–77 https:// doi. org/

 37 Rolison JJ, Hanoch Y, Wood S, et al. Risk- Taking differences across 
the adult life span: a question of age and domain. J Gerontol B 
Psychol Sci Soc Sci 2014;69:870–80.

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://drc.bm

j.com
/

B
M

J O
pen D

iab R
es C

are: first published as 10.1136/bm
jdrc-2020-001268 on 9 N

ovem
ber 2020. D

ow
nloaded from

 

http://dx.doi.org/10.4103/2230-8210.113720
http://dx.doi.org/10.1007/s11205-005-5552-1
http://dx.doi.org/10.1159/000334622
http://dx.doi.org/10.1016/s0091-7435(03)00120-8
http://dx.doi.org/10.1016/j.diabres.2013.11.002
http://dx.doi.org/10.1016/j.diabres.2013.11.002
http://dx.doi.org/10.1210/er.2015-1137
http://dx.doi.org/10.1111/dme.13285
https://doi.org/
http://dx.doi.org/10.1093/geronb/gbt081
http://dx.doi.org/10.1093/geronb/gbt081
http://drc.bmj.com/

	Diabetes knowledge, risk perception, and quality of life among South Asian caregivers in young adulthood
	Abstract
	Background
	Methods
	Design
	Sample
	Participant recruitment
	Data collection
	Participant characteristics
	Instruments
	The 24-item Diabetes Knowledge Questionnaire (DKQ)
	The Risk Perception of Developing Diabetes Survey (RP-DD)
	Canadian Diabetes Risk Assessment Questionnaire (CANRISC)
	The World Health Organization Quality of Life (WHOQOL-Brief) instrument

	Data analyses

	Results
	Participant characteristics
	Diabetes-related knowledge, risk perception, actual risk, and quality of life

	Discussion
	Implications
	Limitations

	Conclusion
	References


