
Introduction
Family relationships can be an impor-
tant source of support for people with
diabetes,1–6 and a family-centred
approach to diabetes care has been
advocated.7 Family members may
provide practical help; for example,
they might assist with blood glucose
testing or footcare, or by identifying
the signs of an oncoming hypo-
glycaemic episode. The family may
also act as a psychological resource,
encouraging people with diabetes to
view themselves as healthy and nor-
mal.8 Many adults with diabetes iden-
tify their spouse as very important in
buffering the emotional impact of
diabetes, and preventing depression
or elevated distress about diabetes.8,9

However, it is important to
recognise that the family environ-
ment may not always have a health-
promoting impact on diabetes 
self-management.8,10,11 While family
friction has been associated with 
poor metabolic control among young 

people, diabetes-related familial ten-
sion can also arise in adult relation-
ships.5,12 Stress within the family
may compromise metabolic control
through the impact of stress on the
physiological processes that under-
pin glucose homeostasis, or because
dealing with a difficult family situa-
tion interferes with the lifestyle
aspects of self-management (for
example, regular meals and blood
glucose testing).9

Studies have examined the influ-
ence of family dynamics on the self-
management of type 1 diabetes
among children and adolescents.13–16

Analyses controlling for demographic
characteristics show that family 

support accounts for variations in 
self-care behaviour, including glucose
testing, insulin injecting, and diet
among adolescents.13 However, few
empirical studies among adults with
diabetes have described levels of 
diabetes-related family support or
conflict, or explored the relationships
between family environment and 
diabetes self-management, as noted
by others.17,18

To assist future research we
required a short ( 10-item) meas-
ure of the diabetes-related family
environment. This instrument
needed to include items measuring
both family support and family 
conflict, and to be suitable for use
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Abstract
Background: Family relationships can be a source of support for people with 
diabetes and may influence self-management behaviour. Research examining 
diabetes-related family support and conflict to date has focused on children and
adolescents with type 1 diabetes.
Aims: To develop a short (≤10-item) measure of diabetes-related family support and
family conflict suitable for use among adults with type 2 diabetes, and to evaluate
the psychometric properties of this measure in a pilot study. 
Methods: Participants were randomly selected from a database of primary care
records in New Zealand. Data were collected through a mailed questionnaire
(n=629).
Results: A principal components analysis identified two latent factors that supported
the theoretically derived subscales assessing diabetes-related family support and
conflict. These subscales showed good evidence of internal consistency (Cronbach’s
α, 0.84 and 0.75 respectively).
Conclusion: The Diabetes Family Support and Conflict (DFSC) scale is a 10-item
measure suitable for use among adults with type 2 diabetes. We encourage
researchers and clinicians to consider this instrument when a brief measure of 
diabetes-related family support and family conflict is required. Further 
testing of the DFSC scale is recommended to help establish normative data for 
different populations and clinical settings.
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among adults with type 2 diabetes.
Our review of relevant literature did
not identify a suitable instrument.
Although some existing measures 
of the diabetes-specific family 
environment were found, these
were not used because they: were
developed for children and adoles-
cents14 or adults19 with type 1 dia-
betes; measured conflict,14,16,20 but
not support; had modest repor ted
internal consistency4,18 and were
longer than desired.

The aims of this pilot study were
to develop a short ( 10-item) meas-
ure of diabetes-related family sup-
port and conflict suitable for use
among adults with type 2 diabetes,
and to evaluate the psychometric
properties of this measure.

Methods
Initial development 
Before the main study, a series 
of small studies were used to gener-
ate and pilot item content for the
proposed measure. Expert advice
from patient representatives (n=28)
and healthcare professionals (includ-
ing diabetes physicians, dieticians,
and diabetes nurse specialists) was
sought through public meetings
(n=3) and personal interviews
(n=8). This information was used to
generate the initial item content 
in conjunction with a review of the
relevant published literature. Item
content was designed to assess two
theoretically derived dimensions,
family support and family conflict,
and to cover the behavioural and
emotional aspects of diabetes self-
management.

A small quantitative pilot study
collected data from 113 adults with
type 2 diabetes using a question-
naire that contained 15 items 
pertaining to diabetes-related family
support and conflict. The question-
naire was mailed to members of a
regional diabetes society who had
previously given consent for
researchers to contact them. Data

were used to assess the acceptability
and face validity of the measure, and
to refine the item content where
necessary. This process of initial
measure development and piloting
provided 11 items for inclusion in a
larger pilot study that is the focus of
this paper.

Research design and participants 
The main pilot study employed 
a cross-sectional research design.
Self-reported data were collected
using a mailed questionnaire.
Patients aged >18 years with type 2
diabetes, diagnosed by a physician
in accordance with national 
guidelines,21 were eligible to take
part. A database of primary care
records for people with diabetes
(n=4857) was used to randomly 
select the research sample (n=1015)
using a computer-generated algo-
rithm. A 62% response rate to the 
mailed survey provided 629 usable 
questionnaires.

Ethics
Approval for this research was
obtained from the Massey University
Human Ethics Committee, Protocol
02/140. Participation was voluntary
and no financial reward was offered.
Potential participants were mailed 
a letter of introduction informing
them of the study and inviting their
participation; two weeks later they
received an information sheet, 
a consent form, and a copy of 
the research questionnaire. For 
participants who gave written 
permission at the time of the ques-
tionnaire survey (n=615, 98%), 
clinical data including glycosylated
haemoglobin (HbA1c) values were
obtained from electronic medical
records, and released to the
researcher in a non-identifiable
form. Clinical and questionnaire
data were linked by unique identi-
fier codes; patient anonymity was
protected at all times during the
research period.

Measures
Demographic information collected
in the mailed questionnaires
included age, gender, ethnicity, 
educational qualifications, and 
living arrangements (namely, with
spouse/partner; extended family or
relatives; friends; living alone). To
describe participants in this study
accurately, prescribed treatment,
length of diagnosis and HbA1c (most
recent value recorded by a primary
care physician in the last 12 months)
for consenting participants (n=615)
were extracted from electronic med-
ical records held on a primary care
database.

Diabetes-related family support
and conflict were measured using 11
items developed as part of this study;
10 items were retained for inclusion
in the final measure. The Diabetes
Family Support and Conflict
(DFSC) scale assesses the frequency
of supportive (six items) and unsup-
portive (four items) diabetes-related
family interactions. Table 1 displays
the item content, which includes:
diet (three items); exercise (three
items); medication (two items); 
psychological support (one item);
and conflict (one item). Response
options were: (1) yes, always; (2) yes,
often; (3) sometimes; (4) no, not
usually; and (5) no, never.

Two summary scores, family 
support and family conflict, were
computed by separately calculating
the average score across the items
included in each subscale, after
reverse-scoring all 11 items. This
produces a single score for each 
subscale (range, 1–5), with higher
scores representing greater support
or conflict. 

Instructions to participants
defined the family, for the purposes
of this study, as ‘anyone who you
consider to be part of your immedi-
ate or extended family. This can
include for example your spouse,
partner, son/daughter, parents, in-
laws, niece, nephew, or grandchild.’
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Participants who did not have 
contact with any family members
were instructed not to complete 
the DFSC scale items. In total, 50
participants (8% of the 629 who
returned questionnaires) did not
complete these items.

Statistical analyses
Descriptive statistics, means and 
SD for each item in the DFSC scale
were computed. After assessing 
suitability for factor analysis, a prin-
cipal components analysis was used
to explore the latent factor struc-
ture, and select items to be retained
in the final measure. In the final 10-
item measure Cronbach’s α for each
of the two subscales (support, con-
flict) were computed to assess their
internal consistency. 

Results
Participants
The mean age of participants was 63
years (SD 11.6); 47% were female
and the majority were of New
Zealand European ethnicity (57%).
Most participants (76%) lived with
family members, although a sub-
stantial minority (22%) lived alone.
The average time since diagnosis
was 8.1 years (SD 5.8), and 9% of
respondents were insulin treated.
The mean HbA1c recorded by pri-
mary care physicians in the last 12
months for participants in this study
was 7.5% (SD 1.5). 

Principal components analysis
Suitability for factor analysis was
examined and the Kaiser-Meyer-
Oklin value (0.84) exceeded the rec-
ommended value of 0.6.22 Bartlett’s
Test of Sphericity reached statistical
significance (p<0.001). Eleven items
were then entered into a principal
components analysis and the results
showed two components with eigen-
values >1. Varimax rotation was
applied to aid interpretation; the
results are presented in Table 1. All
items loaded (>0.50) exclusively

onto one of the two factors, and
together these factors accounted for
54.5% of the total variance. The first
factor in the rotated solution,
labelled family support, consisted of
six items; the second factor, labelled
family conflict, contained five items. 

The content of the two factors, as
defined by the item loadings, 
supported the theoretically derived
constructs labelled diabetes-related
family support and family conflict,
which this measure was specifically
designed to assess. 

Further analysis of the conflict
subscale highlighted one item, ‘my
family seem embarrassed about my
diabetes’, that did not fit well. This
item had low correlations with other
items in the conflict subscale (range
0.18–0.32) and was the only item
with an item-total correlation <0.50
(r=0.32). This item also exhibited
low variance and was subsequently
removed from all further analyses.
Ten items were retained for inclu-
sion in the final measure (Table 1).

Internal consistency and 
distribution of scores
Family support and family conflict
subscales showed good internal 
consistency (Cronbach’s α, 0.84 and
0.75, respectively). Participants
utilised the full range of possible
scores (1–5) for each item, although
the distribution was skewed as shown
by the mean scores for individual
items, which ranged between 3.7
and 4.2 (SD 0.95–1.3) for the family
support subscale, and 1.8 and 2.3
(SD 1.1–1.4) for the family conflict
subscale. There was a weak positive
correlation between the family sup-
port and family conflict subscales
(r=0.21; p<0.01). 

Discussion
The main outcome of this study is
the 10-item Diabetes Family Support
and Conflict scale. This measure
demonstrates acceptable psycho-
metric properties, and has high

practical utility in a clinical or
research context where a brief meas-
ure suitable for use among adults
with type 2 diabetes is required. The
inclusion of items assessing both 
diabetes-related family support 
and family conflict is a particular
strength of this instrument.

Psychometric properties of 
the DFSC scale
In comparison with existing meas-
ures, the two subscales assessing 
family support and family conflict
showed good evidence of internal
consistency, equal to or better than
that reported for subscales in other
measures, such as the Diabetes Family
Support Behaviour Checklist-II.18 An
exploratory principal components
analysis supported the two theoreti-
cally derived components of this
measure (diabetes family support and
conflict). The DFSC scale has good
face validity and the item content,
including items assessing family 
conflict, appears acceptable to adults
with diabetes.

A weak positive relationship
between the family support and 
conflict subscales suggests that these
subscales should not be conceptu-
alised as polar opposites within a 
single unified construct. Further
research is needed to help explain
this association, which could be the
result of measurement error. An
alternative is that participants whose
families are highly engaged and
interact frequently may report both
higher levels of support and conflict
over diabetes self-management.
There is some support for this 
in our study, in that participants 
living with family reported both
greater diabetes-related support and 
conflict, than those living alone. 

Future research could consider
assessing the frequency of contact
and level of engagement with 
family members, in addition to the
type of interactions (i.e., supportive
or non-supportive).
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Use of the DFSC scale in clinical 
practice and research
The DFSC scale is a very brief meas-
ure that could be useful to diabetes
clinicians, including nurse practi-
tioners, who require a screening
tool to assess levels of diabetes-
related family support and family
conflict among adults with type 2
diabetes. Where high levels of 
family conflict over diabetes self-

management are identified, this
could prompt appropriate follow-
up; for example, professional sup-
port in the form of family therapy 
or individual counselling could be
used to discuss and help to resolve
any ongoing conflict over diabetes,
particularly where this appears to
have an adverse impact on self-
management behaviour, or causes
significant psychological distress. 

The DFSC scale could also be
used in evaluating the impact of 
family-based interventions to improve
diabetes self-care. It may help to 
elucidate mechanisms of causal 
influence in such interventions: for
example, by determining whether
any observed improvements in self-
care are mediated by a reduction 
in family conflict or an increase in 
perceived family support.

Additional research using the
DFSC scale will help to establish 
normative data for different popula-
tions and clinical settings. 

Strengths, limitations, and directions
for further research
Strengths of this study include the
development of a new measure with
substantial input from people with
type 2 diabetes and healthcare pro-
fessionals, and testing of this meas-
ure using a sample (n=629) of adults
with diabetes. The final measure
demonstrated good internal consis-
tency, and exploratory analysis
showed support for the two theoret-
ically derived dimensions (support
and conflict). 

One important limitation of this
study is the cross-sectional research
design. There are also limits to
external validity, for example, we
cannot know whether similar results
would be evident among adults with
type 1 diabetes or people of a differ-
ent nationality, as all of the partici-
pants in this study had been diag-
nosed with type 2 diabetes, and were
New Zealand residents. Further
research is required to better under-
stand the weak positive relationship
between family support and family
conflict, as observed in this study.

We purposefully limited the
number of items included in 
the DFSC scale, to minimise the
response burden and maximise the
practical utility of this measure. As a
result it is not possible to examine,
for example, levels of indirect versus
direct family support for diabetes
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Table 1. Principal components analysis of the Diabetes Family Support and
Conflict items showing Cronbach’s α for each subscale (n=480)

Factor I Factor II

Family support (α=0.84)

I feel my family understand why diet is 0.72 –0.14
important to people with diabetes

My family encourage me to eat foods that 0.81 0.17
are healthy for my diabetes

I feel my family understand why exercise is 0.84 0.07
important to people with diabetes

My family encourage me to get exercise and 0.70 0.27
keep active

I feel my family understand why my diabetes 0.71 –0.03
medicines are important

My family support me emotionally if I feel 0.71 0.09
frustrated or down about my diabetes

Family conflict (α=0.75)

My family nag me about taking my 0.21 0.67
diabetes medications

My family complain about eating the kinds of –0.05 0.73
foods that are good for people with diabetes

My family argue with me about how I choose 0.14 0.78
to take care of my diabetes

My family hassle me about getting more 0.23 0.70
exercise

My family seem embarrassed about –0.18 0.57
my diabetes*

Variance explained (%) 31.3 23.3

*Item not included in the final measure
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self-management. Where the research
context affords a longer measure,
additional items could be developed
and added to the core 10-item 
measure. For example, when the
population of research interest
includes people with type 1 and type
2 diabetes, the addition of items
focusing on family support for
blood glucose testing may be useful.

Further testing of the psycho-
metric properties of the DFSC scale
is encouraged. This should include
the assessment of reliability over
time, and the use of confirmatory
factor analysis to establish evidence
of construct validity. It would be 
useful to know if the family support
and conflict subscales are related 
to diabetes self-management behav-
iours. This would provide some 
evidence of criterion-related validity.
Prospective studies are strongly
encouraged, as these enable the
assessment of causal relationships,
and could help to establish whether
higher levels of diabetes-related
family support or lower family con-
flict have a positive influence on 
self-management behaviour and 
glycaemic control over time.

We encourage researchers and
clinicians to consider the 10-item
DFSC scale when a brief measure
assessing diabetes-related family
support and family conflict is
needed. Further testing of this scale
is recommended, to help establish
normative data and to provide infor-
mation on the external validity of
this measure.
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