DIABETES RESEARCH AND CLINICAL PRACTICE I49 (2019) 98-106

journal homepage: www.elsevier.com/locate/diabres

Contents available at ScienceDirect

RESEARCH Ao
o . CLNICAL PRACTICE
Dlabej(e_s Resear_Ch International
and Clinical Practice Diabetes
Federation

Psychometric evaluation of the summary of
diabetes self-care activities measure in Ghanaian

Check for
updates

adults living with type 2 diabetes

Victor Mogre “"", Zakaria Osman Abanga °, Flora Tzelepis %, Natalie A. Johnson >,

Christine Paul *¢

& Department of Health Professions Education and Innovative Learning, School of Medicine and Health Sciences, University for

Development Studies, Tamale, Ghana

®School of Medicine and Public Health, University of Newcastle, University Drive, Callaghan, New South Wales 2308, Australia

¢ Department of Community Nutrition, School of Allied Health Sciences, University for Development Studies, Tamale, Ghana

4 Hunter Medical Research Institute, Locked Bag 1000, New Lambton, New South Wales 2305, Australia

€ Hunter New England Population Health, Hunter New England Local Health District, Locked Mail Bag 10, Wallsend, New South Wales

2287, Australia

ARTICLE INFO

ABSTRACT

Article history:

Received 17 May 2018

Received in revised form

10 December 2018

Accepted 4 February 2019
Available online 8 February 2019

Keywords:

Summary of diabetes self-care
activities measure

Self-care

Self-management

Adherence

Validity

Reliability

Sub-Saharan Africa

Ghana

Aims: We evaluated the content validity, factorial structure, internal consistency, construct
validity, and floor and ceiling effects of the SDSCA among Ghanaian persons with type 2
diabetes.
Methods: The summary of diabetes self-care activities measure (SDSCA) was administered
to 187 adults living with type 2 diabetes from three diabetes clinics.
Results: A confirmatory factor analysis maintained the four factor structure of the SDSCA.
However, two items, 3 (fruit and vegetable servings) and 4 (red meat or full-fat dairy prod-
ucts) had factor loadings of 0.26 and 0.16 respectively. The model also had a statistical
power of 0.72 (below acceptable criteria). Modification of the model by removing item 4
resulted in an improved revised model with a power of 0.82. Construct validity was found
for the exercise and diet subscales of the SDSCA but not for the self-monitoring of blood
glucose and foot care subscales. The internal consistency of the SDSCA measure was
0.68, below acceptable criteria for internal consistency. No floor effects were present but
the exercise subscale had ceiling effects.
Conclusion: The SDSCA measure had content validity, maintained its multidimensionality and
met the criteria for floor effects but not for construct validity, internal consistency and ceiling
effects. The SDSCA measure may require improvements to evaluate self-care behaviours of
adult type 2 diabetes patients in Ghana and probably in other sub-Saharan countries.
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1. Introduction

Approximately 30 million people in Africa had diabetes, more
than half of which live in sub-Saharan Africa and estimated
to rise by 162% by the year 2045 [1,2]. More than 90% of all
cases of diabetes globally and in the sub-region is type 2 dia-
betes [1,2]. The sub-Sharan region has the highest prevalence
of undiagnosed diabetes in the world (69.2%) and 6% of all
mortality is attributed to diabetes [2]. In Ghana, a sub-
Saharan African country, the prevalence of diabetes increased
from 0.3% in 1986 to 3.6% in 2017 [2-4].

Patients with type 2 diabetes are expected to follow a num-
ber of recommended self-care behaviours [5-7]. These self-
care behaviours include regular participation in physical
activity, healthy eating, weight management, self-
monitoring of blood glucose (SMBG), and adherence to medi-
cations [8]. Evidence indicates that regular participation in
these self-care behaviours may result in improved glycaemic
control, reduced risk of developing diabetes complications,
improved quality of life and dietary habits [5,9-12].

Given the significant role of self-care behaviours in
improving health outcomes of type 2 diabetes patients, a
brief, valid and reliable instrument to assess diabetes self-
care behaviours is necessary. Such instruments are useful to
both clinicians and other healthcare professionals who pro-
vide care to diabetes patients and for researchers interested
in evaluating the effectiveness of interventions to improve
diabetes self-care behaviours [13].

The Summary of Diabetes Self-Care Activities (SDSCA)
measure [13], is arguably the most widely used self-report
instrument for assessing self-care behaviours in adult dia-
betes patients [13,14]. The original version comprised 12-
items assessing five components of diabetes self-care [15]:
general diet, specific diet, exercise, medication taking, and
blood glucose testing. A review of seven studies by the
authors [13] of the SDSCA resulted in the addition of items
for foot care and smoking status. The revised version com-
prised 11 core items and an expanded list of 14 additional
items yielding a total of 25 items [13]. However, due to little
or no data on the reliability and validity of the additional
items [13], the authors recommend using the 11-item revised
SDSCA measure. Furthermore, the revised version of the
SDSCA does not include items on medication because they
had strong ceiling effects and low test-retest reliability [13].
According to the authors [13], strengths of the 11-item revised
SDSCA measure include its brevity and ease of use in both
clinical and research settings and evidence for its validity
and reliability.

The psychometric properties of the revised SDSCA mea-
sure has been evaluated among diabetes populations in Eur-
ope [13,14], Asia [16,17] and African Americans [13,18]. Using
a cut-off point of 0.50, Toobert et al [13] reported an average
inter-item correlations of 0.47 which they described as
acceptable in a sample of 7 individual studies. The rest of
the studies except one (alpha = 0.62) [14] showed adequacy
of internal consistency with Cronbach’s alphas between 0.74
and 0.93 [16,17]. However, psychometric properties of the
SDSCA are yet to be investigated among type 2 diabetes

patients in a sub-Saharan African context despite being used
to assess self-care behaviours in this setting [19]. It is impor-
tant to assess the psychometric properties of the SDSCA mea-
sure among a sub-Saharan African type 2 diabetes patient
population because of the socio-cultural, socio-economic,
and ethnic and health system differences between African
populations and other populations.

This study aimed to assess content validity, factorial struc-
ture, internal consistency, construct validity, and floor and
ceiling effects of the SDSCA measure in adult Ghanaian type
2 diabetes patients.

2. Methods
2.1. Participants and procedure

2.1.1. Content validity

Semi-structured interviews were conducted with type 2 dia-
betes patients recruited from weekly diabetes clinics from
three hospitals in the Tamale Metropolis, Ghana. Tamale is
approximately 500 km North of Accra, Ghana’s capital city.
These clinics undertake weekly diabetes clinics to provide
diabetes care to patients, who come from both urban and
rural settings. Participants were either asked to read the items
of the SDSCA measure or listen carefully to the items trans-
lated to them in the local dialect by a research assistant.
Using an interview guide, they were then asked to comment
on the ease of use of the SDSCA measure, clarity of its items,
readability of the items, understanding and relevance of the
items to diabetes self-care. Research assistants had the
option of probing further to clarify comments. All interviews
were conducted by a research assistant who recorded the
interviews digitally and transcribed them verbatim.

2.1.2. Psychometric evaluation of the SDSCA measure

To assess the internal consistency, construct validity, and
floor and ceiling effects of the SDSCA measure, it was admin-
istered to another group of type 2 diabetes patients recruited
from these hospitals. Patients were eligible to participate if
they had a confirmed diagnosis of type 2 diabetes or self-
reported a healthcare professional diagnosis of type 2 dia-
betes or were identified by the healthcare professional as
seeking care for type 2 diabetes and were registered with
the specific hospital and had sought care from its diabetes
clinic at least twice during the last 12 months. Patients were
not eligible if they were: identified by the healthcare profes-
sional as having type 1 diabetes; or were younger than
18 years of age and/or were diagnosed with diabetes before
the age of 30 years. Trained research assistants visited the
hospitals on scheduled diabetes clinic days to collect data.
While patients waited for their medical consultation, the
research assistants approached them to introduce the study
and seek their consent to participate. Consenting participants
were given a self-completed paper survey. For those who
could not read nor write in English, trained research assis-
tants assisted them to complete the survey by verbally trans-
lating the questions into their respective local dialects. This
occurred for less than 10% of the participants.
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The research was approved by the research department of
the Tamale Teaching Hospital, the Ethics Committee of the
School of Allied Health Science of the University for Develop-
ment Studies, Ghana and the Human Research Ethics Com-
mittee of the University of Newcastle, Australia. All data
collection procedures were completed during May 2015 to
June 2017.

2.2. Measures

2.2.1.  Summary of diabetes self-care activities measure

As shown in Table 1, the SDSCA consists of 11 items assessing
participants’ frequency during the last 7 days or month of
engaging in diabetes self-care behaviours including diet (gen-
eral and specific), exercise, self-monitoring of blood glucose
(SMBG), foot care and smoking status. Participants are asked
to indicate the number of days on which the respective self-
care behaviour was performed using an eight point Likert
scale (0-7). The greater the number of days reported for a
behaviour the better the self-care. The first ten items are
summed to correspond with the four subscales: diet (items
1-4), exercise (items 5-6), SMBG (items 7-8) and foot care
(items 9-10). The eleventh item, which investigates tobacco
use by assessing the number of cigarettes smoked per day
[13,20], was not included in the factor analysis because it is
one item which is consistent with previous studies investigat-
ing the psychometric properties of the SDSCA measure
[14,21,22].

2.2.2. Demographic characteristics

Demographic characteristics such as age (continuous), gen-
der, duration of diabetes since diagnosis (years), family his-
tory of diabetes (yes/no), educational status (years), marital
status (married and not married) and religious status (Chris-
tianity, Islamic and African traditional religion) were self-
reported.

2.3.  Statistical analysis

IBM SPSS and AMOS 23.0 were used to perform all data anal-
ysis. Means and standard deviations were used to describe
continuous variables while frequencies and percentages were
used to present categorical data. Confirmatory factor analysis
(CFA) was undertaken to confirm the four factor structure of
the SDSCA measure using AMOS version 23.0. CFA evaluates
the extent to which the data fits into a predetermined and
constructed model [23]. The maximum likelihood (ML) esti-
mation method with bootstrapping was used. As recom-
mended by Nevitt and Hancock [24], bootstrap samples were
placed at 250. A bias-corrected interval of 95% confidence
level was set. To determine model fit the Bollen-Stine boot-
strap p was adopted together with Chi-Square to determine
model fit [25]. Bollen-Stine estimates fit without normal the-
ory limitations, and p>0.05 was considered indicative of
model fit [25]. Other model fit indices adopted were
goodness-of-fit index (GFI), normed fit index (NFI), and a com-
parative fit index (CFI) [26]. The parsimonious normed fit
index (PNFI), Tucker Lewis index (TLI), root mean square
residual (RMR) and a root mean square error of approximation

(RMSEA) were also calculated. For the GFI, CFI, TLI, NFI and
PNFI indices, values >0.90 were considered acceptable model
fit [27-30]. RMR values of <0.05 and RMSEA values of <0.06
represent acceptable model fit [28,29,31]. Sampling adequacy
was determined using Kaiser-Meyer-Olkin (KMO) test and Bar-
tlett’s test of sphericity. A sample size is deemed adequate if
the value of KMO is > 0.5 (Kaiser, 1974) [32]. Post-hoc power
analysis for RMSEA was performed using Preacher and Coff-
man online statistical power calculator [33] based on an alter-
native RMSEA of 0.08 at an alpha value of 0.05. A power >0.80
was considered adequate [34].

To assess the construct validity of the SDSCA measure we
compared subscale scores by participant educational levels
using one-way analysis of variance. Previous studies con-
ducted among diabetes populations in sub-Saharan Africa
have found level of education to be associated with adherence
to self-care behaviours [19,35]. We thus hypothesised a posi-
tive correlation between number of years in formal education
and participants’ adherence to diabetes self-care behaviours
scores. Construct validity was acceptable if >75% of the
hypotheses were supported [36]. Pearson correlation analysis
was thus conducted.

Internal consistency of the SDSCA measure was deter-
mined using Cronbach’s alpha [37]. To determine the influ-
ence of each of the individual items on the internal
consistency of the total score, item-total correlations were
computed. This provides an assessment of the correlation
between an item and the sum of the rest of the items in the
scale. Values >0.2 are considered acceptable [37]. To deter-
mine Cronbach’s alpha if an item is deleted, Cronbach’s alpha
was computed with the removal of each item in turn.

To determine floor and ceiling effects the proportion of
participants with the lowest and highest scores respectively
were calculated. Floor and ceiling effects were present for fac-
tors for which >15% of participants obtained the lowest or
highest score, respectively [36].

3. Results

3.1. Content validity

Of the 27 patients approached, 23 completed an interview.
During the semi-structured interviews the majority of the
participants found all the items of the SDSCA measure to be
clear and unambiguous; readable and understandable, and
easy to use. They also found the items to be relevant to their
diabetes self-care behaviours. Only two participants had diffi-
culty understanding the phrase ‘full-fat dairy products’ which
is used in item 4. Participants’ required further explanation of
this phrase to enable them determine their adherence to this
self-care behaviour. Participants also found the response
options to be appropriate.

3.2.  Psychometric evaluation
3.2.1. Demographics

One hundred and ninety patients from the 201 patients who
were approached consented to participate in the study and
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Table 1 — The revised version of the SDSCA measure.

Item Description

Diet

Q1 How many of the last SEVEN DAYS have you followed a healthful eating plan?

Q2 On average, over the past month, how many DAYS PER WEEK have you followed your eating
plan?

Q3 On how many of the last SEVEN DAYS did you eat five or more servings of fruits and
vegetables?

Q4 On how many of the last SEVEN DAYS did you eat high fat foods such as red meat or full-fat
dairy products?

Exercise

Q5 On how many of the last SEVEN DAYS did you participate in at least 30 min of physical
activity? (Total minutes of continuous activity, including walking).

Q6 On how many of the last SEVEN DAYS did you participate in a specific exercise session (such
as swimming, walking, biking) other than what you do around the house or as part of your
work?

SMBG

Q7 On how many of the last SEVEN DAYS did you test your blood sugar?

Q8 On how many of the last SEVEN DAYS did you test your blood sugar the number of times
recommended by your health care provider?

Foot care

Q9 On how many of the last SEVEN DAYS did you check your feet?

Q10 On how many of the last SEVEN DAYS did you inspect the inside of your shoes?

Smoking status

Q11 Have you smoked a cigarette—even one puff—during the past SEVEN DAYS? 1. No 2. Yes.
If yes, how many cigarettes did you smoke on an average day?

187 (93%) surveys contained sufficient data for inclusion in
the analysis. Participants had a mean (SD) age of 54.83
(13.32) years; were mainly female (72.2%, n = 135), had a mean
duration of diabetes of 5.43 (4.92) years, and only 2 partici-
pants reported smoking with an average of 5.00 + 1.00 cigar-
ettes per week. The majority of participants were married
(64%, n =120), had low level of education (75%, n = 140) fol-
lowed the Islamic religion (84%, n = 154) and 38.5% had a fam-
ily history of diabetes.

3.2.2. Factorial structure using confirmatory factor analysis
Applying the KMO measure of sample adequacy, an overall
index of 0.576 was obtained, making factor analysis appropri-
ate. Bartlett’s test of sphericity had an approximated Chi-
Square of 657.43, p < 0.001, also indicative of the sample being
appropriate for factor analysis. Confirmatory Factor Analysis
was conducted to confirm the four factor structure of the
SDCSA measure. With an X? value of 36.97 (p = 0.15), degrees
of freedom of 29 and a Bollen-Stine p = 0.287. The model had a
goodness-of-fit index of 0.96, a normed fit index of 0.94 and a
comparative fit index of 0.98. In addition, the model had a
parsimonious normed fit index of 0.61; a Tucker Lewis index
of 0.98; a root mean square residual of 0.18, a root mean
square error of approximation of 0.04 and model power of
0.72. Correlations between the factors were generally low
ranging from 0.07 to 0.34. The model is displayed in Fig. 1,
along with the latent variable correlations, standardised
parameter estimates and squared multiple correlations.
Although, majority of the indices showed a good fit, the
power of the model did not meet acceptable criteria. We thus
evaluated the factor loadings of each of the items and item 4
had a very low factor loading of 0.16. Theoretically, we also

noted from the content validity that participants found it dif-
ficult to understand some terms used in item 4. We thus pro-
ceeded to test an alternative model (Shown in Fig. 2) in which
item 4 was deleted. The revised model had an X? value of
22.72 (p=0.359), degrees of freedom of 21 and Bollen-Stine
p = 0.482. With a power of 0.82 (indicative of adequate power),
the revised model had a goodness-of-fit index of 0.97, a
normed fit index of 0.96 and a comparative fit index of 1.00.
In addition, the model had a parsimonious normed fit index
of 0.56; a Tucker Lewis index of 1.00; a root mean square resid-
ual of 0.14 and a root mean square error of approximation of
0.02.

3.2.3. Internal consistency
The overall Cronbach’s alpha value of the SDSCA measure
was 0.68 with the values of the subscales ranging from 0.61
to 0.84 (Shown in Table 2).

The mean scores of the individual items, item-total statis-
tics and internal consistency if an item is deleted is shown in
Table 3. Apart from items 4, 7 and 8, the deletion of any other
item resulted in a decrease of the Cronbach’s alpha of the
SDSCA measure. Item 4 had the lowest item-total correlation
of 0.04 and the internal consistency of the SDSCA measure
improved to 0.71 following its removal. Also, the deletion of
items 7 and 8 resulted in the improvement of the Cronbach’s
alpha of the SDSCA measure to 0.69.

3.2.4. Construct validity

Table 4 presents the construct validity of the subscales of the
SDSCA measure. Except for the SMBG subscale, the diet, exer-
cise and foot care subscales were significantly associated with
the number of years participants spent schooling.
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3.2.5. Floor and ceiling effects

As shown in Table 5, only the exercise subscale had a ceiling
effect with >15% of the sample obtaining the highest possible
score. There were no floor effects.

4, Discussion

This is the first study to evaluate the psychometric properties
of the SDSCA measure in a type 2 diabetes population in sub-
Saharan Africa. It provides information about the psychome-
tric properties of the SDSCA measure in an area where the
prevalence of diabetes is rising and outcomes are generally
poor [2]. We found that the SDSCA measure met the recom-
mended criteria for content validity as it measured what it
was designed to assess [36]. Nonetheless, revision of the
phrase “full-fat dairy products” to a more familiar phrase in
the Ghanaian context such as ‘full milk products’ may
improve patients’ understanding of this item.
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The findings among these type 2 diabetes patients having
low levels of education; frequently being female; reporting
general low use of tobacco and being middle-aged are similar
to those of previous studies conducted in Ghana and other
parts of Africa [4,19,38-48]. Our finding that majority of the
diabetes patients practiced the Islamic religion differ from
studies from other parts of Ghana [3,4,38] but similar to those
previously reported from the study setting [49]. The differ-
ences may be due to the fact that the study setting is domi-
nated by those who practice the Islamic religion [50].
Consistent with previous studies [14,22], the four factor struc-
ture of the SDSCA measure was maintained using the model
fit indices to demonstrate acceptable level of internal consis-
tency. Although the four factor structure of the SDSCA mea-
sure was maintained, item 4 (red meat or full-fat dairy
products) had an extremely low factor loading consistent
with previous studies [14,21,22]. In addition, the power of
the model did not also meet acceptable criteria. In theory, par-

Fig. 1 - CFA model of the SDSCA measure including factor loadings, squared correlations and latent variable correlations.
Exer = Exercise; SMBG = Self-monitoring of blood glucose; and FC = Foot care.
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Fig. 2 - Revised CFA model of the SDSCA measure including factor loadings, squared correlations and latent variable
correlations. Exer = Exercise; SMBG = Self-monitoring of blood glucose; and FC = Foot care.

ticipants also had difficulty understanding item 4, providing
us further justification to revise the model by removing item
4. The revised model without item 4 showed improvements
of the y2 value, model fit indices and model power. Our find-
ings are similar to those of Kamradt et al in which authors
reported improvements of the relevant model fit indices and
the X? value of a revised model of the SDSCA measure [14]
after removing item 4 in a psychometric evaluation of the
SDSCA measure among German type 2 diabetes patients.
Revision of item 4 by replacing dairy products with full milk
products may help improve its factor loading.

The low factor loading of item 3 (fruits and vegetables)
could be because these adult Ghanaian type 2 diabetes
patients may have found it difficult to understand, interpret
and quantify serving sizes due to the lack of uniformly
accepted portion sizes in Ghana [51] for estimation of how
much food is eaten. Generally, vegetables are not eaten alone
but included in thicken soups and stews making it difficult for
the participant to estimate portion/serving sizes. In addition,

the size of kitchen utensil (i.e. ladle) that is used to fetch
soups or stews vary in households. Notwithstanding the low
factor loading of item 3 (fruits and vegetables), we did not
remove item 3 to modify the model because we did not have
theoretical justification to do so. For CFA, decisions as to
which models should be assessed should be hypothesis-
driven, based on strong empirical evidence, informed by
theoretical knowledge and therefore, should not be entirely
data driven or solely on the basis of modification indices to
realise an acceptable goodness of fit [52].

Overall, the low correlations between the factors in both
models demonstrate the multidimensional nature of the sub-
scales of the SDCSA measure. This finding suggests that self-
care activities are independent of each other [14,22].

Another important finding was that the SDSCA measure
did not meet acceptable criteria for construct validity [36].
However, the exercise, diet and foot care subscales met the
hypothesis and differentiated adherence by number of years
participants spent schooling. Despite not meeting the criteria
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Table 2 - Cronbach alpha values for the revised SDSCA.

Domain Items Cronbach’s alpha
Diet 1-4 0.61
Exercise 5-6 0.63
SMBG 7-8 0.72
Foot care 9-10 0.84
Overall 1-10 0.68

Table 3 — Mean (SD) item scores, item-total statistics and
internal consistency in case of deletion.

Item Mean (SD)
item scores correlation

Corrected item-total Cronbach’s alpha
if item deleted

Q1 479 (2.09) 0.45 0.65
Q2 3.94(1.97) 054 0.63
Q3 3.25(2.11) 0.29 0.68
Q4 5.63(1.67) 0.04 0.71
Q5  4.19(2.31) 046 0.64
Q6  4.98(2.00) 0.38 0.66
Q7 217 (071) 0.13 0.69
Q8 2.12(0.65) 0.17 0.69
Q9 3.02(2.16) 0.49 0.64
Q10 243 (1.99) 0.44 0.65

Items with corrected item-total correlation <0.2 is in bold.

Table 4 - Construct validity of the SDSCA measure subscales
ith number of years in school.

Diet Exercise SMBG Foot care
Number of years  0.199  0.182° 0.115  0.165
in school
Diet 0.229" 0.105  0.234"
Exercise 0.104 0.258
SMBG 0.058

" Correlation is significant at the 0.01 level (2-tailed).
" Correlation is significant at the 0.05 level (2-tailed).

for construct validity we note our limitation that we only con-
ducted four tests, and thus recommend that future research
is needed to assess further the construct validity of this scale
by assessing differences between other known groups.
Although the Cronbach’s alpha coefficients of the SDSCA
were found to be lower than some of the more commonly rec-
ommended criteria for assessing internal reliability [37], they

were similar to previous studies assessing the reliability of
the SDSCA scale, with previous alphas ranging from 0.62 to
0.69 [14,21,22]. As the Cronbach’s alpha coefficients are influ-
enced by the number of items in a scale it is possible that the
low number of items in each of the subscales of the SDSCA
may be influencing the low alpha coefficient seen here. How-
ever, as the lowest Cronbach’s alpha value was found for the
diet subscale, which contains 4 items, it is also likely that the
reliability of this scale is also in need of improvement. Fur-
thermore, low alpha coefficient value of the SDSCA measure
once again demonstrates the multidimensional nature of
the SDSCA and the independence of the individual self-care
activities as reported by authors of the SDSCA and other
researchers [13,14,53]. For example, a patient reporting high
adherence to foot care may not report high adherence for diet,
exercise or SMBG. Importantly, item 4 had an extremely low-
item-subscale and item-total correlation contributing to the
low internal consistency of the SDSCA measure and the diet
sub-scale. This finding is consistent with previous reports
[14,21,54]. Authors of the SDSCA measure have also reported
similar difficulties regarding item 4 and the internal consis-
tency of the SDSCA measure [13]. These findings suggest that
the reliability issues of the SDSCA measure may not be
unique to the Ghanaian context but may exist in other con-
text/settings around the world.

Items 7 and 8 which constitute the exercise subscale had
item-total correlation lower than 0.2, contributing to the low
internal consistency of the subscale and that of the entire
SDSCA measure. Revision of these items may be necessary
as previous studies have reported findings similar to ours
[14,54]. Also, addition of more items into the SDSCA may also
help improve its internal consistency.

Ceiling effects were present for the exercise subscale of
the SDSCA which may affect the responsiveness of the SDSCA
measure [36]. There were no floor effects for any SDSCA
subscale.

This study is not without limitations. In assessing our
sample adequacy using KMO, a cut of value of 0.5 was used
as originally classified by Kaiser as a borderline of acceptabil-
ity [32]. We however recognize that some authors use >0.6 as
acceptable level of KMO. Our value of 0.5 may suggest that the
factorability of the items could be improved. There is also the
need for future studies to use larger samples. This study did
not assess measurement error and test-retest reliability thus
the stability of the SDSCA measure on this sample of type 2
diabetes patients is unknown. The cross-sectional design also
made it impossible to assess the predictive validity of the
SDSCA measure. Nonetheless our findings present informa-
tion about the performance of the SDSCA on a sample of

Table 5 - Floor and ceiling effects of the subscales of the SDSCA measure.

Diet Exercise SMBG Foot care
Mean (SD) 4.40 (1.52) 4.78 (2.09) 2.15 (0.65) 2.86(2.16)
Median (Min-Max) 4.53 (0.50-7.00)  4.63 (1.00-7.00) 2.00 (1.00-7.00)  2.17 (1.00-7.00)
Floor — Frequency (% with lowest possible score) 0 (0) 0 (0) 0 (0) 0 (0)

Ceiling - Frequency (% with highest possible score)

5 (2.7%)

40 (21.4%) 1 (0.5%) 18 (9.6%)
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diabetes patients from sub-Sharan Africa that may be rele-
vant to future studies evaluating adherence to self-care beha-
viours in these populations.

5. Conclusion

The multidimensionality of the SDSCA measure was main-
tained and it met the acceptable criteria for content validity,
and floor effects but not for construct validity, and ceiling
effects. Accordingly, although the SDSCA measure could be
an important tool for assessing self-care behaviours in
Ghanaian adult type 2 diabetes patients it requires further
development which includes, but is not limited, to the revi-
sion of items 3 and probably the removal of item 4 and devel-
opment of its construct validity. Further validation studies of
the SDSCA in this population is also needed.

Ethics approval and consent to participate

Ethical approval for this study was granted by the research
Department of the Tamale Teaching Hospital, the Ethics Com-
mittee of the School of Allied Health Sciences of the Univer-
sity for Development Studies and the Human Research
Ethics Committee of the University of Newcastle. The data
was handled anonymously and confidentially.

Availability of data and material

The datasets used and/or analysed during the current study
are available from the corresponding author on reasonable
request.

Authors’ contribution

VM conceived and designed the study, performed data analysis,
interpretation, and drafting of manuscript; ZOA collected data;
FT, NAJ & CP jointly undertook critical revision of the manu-
script. All authors approved the manuscript for publication.

Funding

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Acknowledgement

Authors wish to thank the Department of Community Nutri-
tion of the University for Development Studies, the Tamale
Teaching Hospital, Tamale Central and West Hospitals, Ghana
for their administrative support in helping to facilitate the
activities of the study. Authors also wish to acknowledge
infrastructure support from the Hunter Medical Research
Institute, Australia. CP was supported by an NHMRC career
development fellowship and authors wish to acknowledge
the council.

Declarations of interest

None.

Appendix A. Supplementary material

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.diabres.2019.02.004.

REFERENCES

[1] World Health Organization. Global report on
diabetes. Geneva: World Health Organization; 2016.

[2] IDE. IDF Diabetes Atlas-8th Edition. In: IDF, editor. IDF
Diabetes Atlas-8th Edition. Brussels: IDF; 2017.

[3] de-GraftAikins A, Owusu-Dabo E, Agyemang C. Diabetes in
Ghana: a review of research on prevalence, experiences and
healthcare. Chronic Non-communicable Dis Ghana:
Multidiscip Perspect 2014:1-41.

[4] Amoah AG, Owusu SK, Adjei S. Diabetes in Ghana: a
community based prevalence study in greater Accra. Diabet
Res Clin Pract 2002;56:197-205.

[5] Du S, Yuan C. Evaluation of patient self-management
outcomes in health care: a systematic review. Int Nurs Rev
2010;57:159-67.

[6] Song M, Ratcliffe SJ, Tkacs NC, Riegel B. Self-care and health
outcomes of diabetes mellitus. Clin Nurs Res 2012;21:309-26.

[7] Barlow J, Wright C, Sheasby ], Turner A, Hainsworth J. Self-
management approaches for people with chronic conditions:
a review. Patient Educ Couns 2002;48:177-87.

[8] Fransen MP, von Wagner C, Essink-Bot M-L. Diabetes self-
management in patients with low health literacy: ordering
findings from literature in a health literacy framework.
Patient Educ Couns 2012;88:44-53.

[9] UK Prospective Diabetes Study Group. Intensive blood-
glucose control with sulphonylureas or insulin compared
with conventional treatment and risk of complications in
patients with type 2 diabetes (UKPDS 33). Lancet
1998;352:837-53.

[10] Eakin EG, Bull SS, Glasgow RE, Mason M. Reaching those most
in need: a review of diabetes self-management interventions
in disadvantaged populations. Diabet Metab Res Rev
2002;18:26-35.

[11] American Diabetes Association. Standards of medical care in
diabetes. Diabet Care 2005;28:54-S36.

[12] Norris SL, Engelgau MM, Narayan KV. Effectiveness of self-
management training in type 2 diabetes a systematic review
of randomized controlled trials. Diabet Care 2001;24:561-87.

[13] Toobert DJ, Hampson SE, Glasgow RE. The summary of
diabetes self-care activities measure: results from 7 studies
and a revised scale. Diabet Care 2000;23:943-50.

[14] Kamradt M, Bozorgmehr K, Krisam J, Freund T, Kiel M, Qreini
M, et al. Assessing self-management in patients with
diabetes mellitus type 2 in Germany: validation of a German
version of the summary of diabetes self-care activities
measure (SDSCA-G). Health Qual Life Outcomes 2014;12:1.

[15] Toobert DJ, Glasgow RE. Assessing diabetes self-
management: the summary of diabetes self-care activities
questionnaire. In: Handbook of psychology and diabetes. A
guide to psychological measurement in diabetes research
and practice; 1994. p. 351-75.

[16] Jalaludin M, Fuziah M, Hong J, Jamaiyah H. Reliability and
validity of the revised summary of diabetes self-care
activities (SDSCA) for Malaysian children and adolescents.
Malays Fam Phys 2012;7:10-20.

[17] Chang S-J, Song M-S. The validity and reliability of a Korean
version of the summary of diabetes self-care activities
questionnaire for older patients with type 2 diabetes. Korean
J Adu 1t Nurs 2009;21:235-44.


https://doi.org/10.1016/j.diabres.2019.02.004
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0005
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0005
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0010
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0010
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0015
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0015
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0015
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0015
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0020
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0020
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0020
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0025
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0025
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0025
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0030
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0030
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0035
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0035
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0035
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0040
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0040
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0040
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0040
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0045
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0045
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0045
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0045
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0045
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0050
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0050
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0050
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0050
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0055
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0055
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0060
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0060
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0060
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0065
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0065
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0065
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0070
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0070
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0070
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0070
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0070
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0075
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0075
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0075
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0075
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0075
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0080
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0080
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0080
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0080
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0085
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0085
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0085
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0085

106 DIABETES RESEARCH AND CLINICAL PRACTICE I49 (2019) 98-106

[18] Tang TS, Brown MB, Funnell MM, Anderson RM. Social
support, quality of life, and self-care behaviors among
African Americans with type 2 diabetes. Diabetes Educ
2008;34:266-76.

[19] Berhe K, KahsayBA GB. Adherence to diabetes self-
management practices among type II diabetic patients in
Ethiopia: a cross sectional study. Green ] Med Sci
2013;3:211-21.

[20] Schmitt A, Gahr A, Hermanns N, Kulzer B, Huber J, Haak T.
The diabetes self-management questionnaire (DSMQ):
development and evaluation of an instrument to assess
diabetes self-care activities associated with glycaemic
control. Health Qual Life Outcomes 2013;11:1.

[21] Vincent D, McEwen MM, Pasvogel A. The validity and
reliability of a Spanish version of the summary of diabetes
self-care activities questionnaire. Nurs Res 2008;57:101-6.

[22] Choi EJ, Nam M, Kim SH, Park CG, Toobert DJ, Yoo JS, et al.
Psychometric properties of a Korean version of the summary
of diabetes self-care activities measure. Int ] Nurs Stud
2011;48:333-7.

[23] Vaughan B, Mulcahy J, McLaughlin P. The DREEM, part 2:
psychometric properties in an osteopathic student
population. BMC Med Educ 2014;14:1.

[24] Nevitt J, Hancock GR. Performance of bootstrapping
approaches to model test statistics and parameter standard
error estimation in structural equation modeling. Struct Equ
Modeling 2001;8:353-7.

[25] Bollen KA, Stine RA. Bootstrapping goodness-of-fit measures
in structural equation models. Sociol. Methods Res
1992;21:205-29.

[26] Yusoff MSB. The Dundee ready educational environment
measure: a confirmatory factor analysis in a sample of
Malaysian medical students. Int ] Human Soc Sci
2012;2:313-21.

[27] Hooper D, Coughlan J, Mullen M. Structural equation
modelling: guidelines for determining model fit. Electron J
Bussiness Res Methods 2008;6:53-60.

[28] Brown TA. Confirmatory factor analysis for applied
research. New York: Guilford Publications; 2015.

[29] Schermelleh-Engel K, Moosbrugger H, Miiller H. Evaluating
the fit of structural equation models: tests of significance and
descriptive goodness-of-fit measures. Meth Psychol Res
Online 2003;8:23-74.

[30] Mulaik SA, James LR, Van Alstine ], Bennett N, Lind S, Stilwell
CD. Evaluation of goodness-of-fit indices for structural
equation models. Psychol Bull 1989;105:430.

[31] Lt Hu, Bentler PM. Cutoff criteria for fit indexes in covariance
structure analysis: conventional criteria versus new
alternatives. Struct Equ Model 1999;6:1-55.

[32] Kaiser HF. An index of factorial simplicity. Psychometrika
1974;39:31-6.

[33] Preacher KJ, Coffman DL. Computing power and minimum
sample size for RMSEA. Computer software]. Available from
http://quantpsy.org. 2006.

[34] Cohen J. Statistical power analysis for the behavioral
sciences. 2nd ed. Hillsdale: Erlbaum Associates; 1988.

[35] Desalu O, Salawu F, Jimoh A, Adekoya A, Busari O, Olokoba A.
Diabetic foot care: self reported knowledge and practice
among patients attending three tertiary hospital in Nigeria.
Ghana Med J 2011;45.

[36] Terwee CB, Bot SD, de Boer MR, van der Windt DA, Knol DL,
Dekker J, et al. Quality criteria were proposed for
measurement properties of health status questionnaires. J
Clin Epidemiol 2007;60:34-42.

[37] Streiner DL, Norman GR, Cairney J. Health measurement
scales: a practical guide to their development and use. 5th
ed. Oxford: Oxford University Press; 2014.

[38] Danquah I, Bedu-Addo G, Terpe K-J, Micah F, Amoako YA,
Awuku YA, et al. Diabetes mellitus type 2 in urban Ghana:
characteristics and associated factors. BMC Public Health
2012;12:210.

[39] Mogre V, Apala P, Nsoh JA, Wanaba P. Adiposity, hypertension
and weight management behaviours in Ghanaian type 2
diabetes mellitus patients aged 20-70 years. Diabet Metab
Syndr 2015;10:79-85.

[40] Mogre V, Salifu ZS, Abedandi R. Prevalence, components and
associated demographic and lifestyle factors of the metabolic
syndrome in type 2 diabetes mellitus. ] Diabet Metab Disord
2014;13:80.

[41] Ayele K, Tesfa B, Abebe L, Tilahun T, Girma E. Self care
behavior among patients with diabetes in Harari, Eastern
Ethiopia: The health belief model perspective. PLoS One
2012;7:e35515.

[42] Worku A, Abebe SM, Wassie MM. Dietary practice and
associated factors among type 2 diabetic patients: a cross
sectional hospital based study, Addis Ababa
Ethiopia. SpringerPlus; 2015. p. 4-15.

[43] Chen Y, Kittles R, Zhou J, Chen G, Adeyemo A, Panguluri RK,

et al. Calpain-10 gene polymorphisms and type 2 diabetes in

West Africans: the Africa America Diabetes Mellitus (AADM)

Study. Ann Epidemiol 2005;15:153-9.

Adeniyi OV, Longo-Mbenza B, Ter Goon D. Female sex,

poverty and globalization as determinants of obesity among

rural South African type 2 diabetics: a cross-sectional study.

BMC Public Health 2015;15:298.

[45] Webb EM, Rheeder P, Van Zyl DG. Diabetes care and
complications in primary care in the Tshwane district of
South Africa. Prim Care Diabet 2015;9:147-54.

[46] Mogre V, Abedandi R, Salifu ZS. Distorted self-perceived
weight status and underestimation of weight status in
diabetes mellitus type 2 patients. PLoS One 2014;9:e95165.

[47] Seyum B, Mebrahtu G, Usman A, Mufunda J, Tewolde B, Haile
S, et al. Profile of patients with diabetes in Eritrea: results of
first phase registry analyses. Acta Diabetol 2010;47:23-7.

[48] IDF. IDF Diabetes Atlas 6th Edition. In: Guariguata L, Nolan T,
Beagley J, Linnenkamp U, Jacgmain O, editors. IDF 2013. p. 1-
159.

[49] Mogre V, Mwinlenaa P, Oladele ], Amalba A. Impact of
physical activity levels and diet on central obesity among
civil servants in Tamale metropolis. ] Med Biomed Sci
2012;1:1-9.

[S0] Ghana Statistical Service. 2010 population & housing census:
national analytical report. Accra: Ghana Statistical Service;
2013.

[51] Mogre V, Nyaba R, Aleyira S, Sam NB. Demographic, dietary
and physical activity predictors of general and abdominal
obesity among university students: a cross-sectional
study. SpringerPlus; 2015. p. 4-226.

[52] O’Rourke N, Psych R, Hatcher L. A step-by-step approach to
using SAS for factor analysis and structural equation
modeling. 2nd Ed. Cary, NC: SAS Institute Inc; 2013.

[53] Xu'Y, Savage C, Toobert D, Pan W, Whitmer K. Adaptation and
testing of instruments to measure diabetes self-management
in people with type 2 diabetes in mainland China. J Transcult
Nurs 2008;19:234-42.

[54] Sukkarieh-Haraty O, Howard E. Psychometric Properties of
the Arabic Version of the Summary of Diabetes Self-Care
Activities Instrument. Res Theory Nur Prat 2016;30:60-9.

[44


http://refhub.elsevier.com/S0168-8227(18)30769-1/h0090
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0090
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0090
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0090
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0095
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0095
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0095
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0095
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0100
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0100
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0100
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0100
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0100
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0105
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0105
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0105
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0110
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0110
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0110
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0110
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0115
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0115
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0115
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0120
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0120
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0120
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0120
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0125
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0125
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0125
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0130
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0130
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0130
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0130
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0135
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0135
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0135
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0140
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0140
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0145
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0145
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0145
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0145
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0150
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0150
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0150
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0155
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0155
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0155
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0160
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0160
http://quantpsy.org
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0170
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0170
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0175
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0175
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0175
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0175
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0180
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0180
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0180
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0180
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0185
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0185
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0185
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0190
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0190
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0190
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0190
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0195
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0195
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0195
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0195
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0200
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0200
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0200
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0200
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0205
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0205
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0205
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0205
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0210
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0210
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0210
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0210
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0215
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0215
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0215
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0215
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0220
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0220
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0220
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0220
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0225
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0225
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0225
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0230
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0230
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0230
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0235
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0235
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0235
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0245
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0245
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0245
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0245
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0250
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0250
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0250
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0255
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0255
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0255
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0255
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0260
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0260
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0260
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0265
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0265
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0265
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0265
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0270
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0270
http://refhub.elsevier.com/S0168-8227(18)30769-1/h0270

	Psychometric evaluation of the summary of diabetes self-care activities measure in Ghanaian adults living with type 2 diabetes
	1 Introduction
	2 Methods
	2.1 Participants and procedure
	2.1.1 Content validity
	2.1.2 Psychometric evaluation of the SDSCA measure

	2.2 Measures
	2.2.1 Summary of diabetes self-care activities measure
	2.2.2 Demographic characteristics

	2.3 Statistical analysis

	3 Results
	3.1 Content validity
	3.2 Psychometric evaluation
	3.2.1 Demographics
	3.2.2 Factorial structure using confirmatory factor analysis
	3.2.3 Internal consistency
	3.2.4 Construct validity
	3.2.5 Floor and ceiling effects


	4 Discussion
	5 Conclusion
	Ethics approval and consent to participate
	Availability of data and material
	Authors’ contribution
	Funding
	ack25
	Acknowledgement
	Declarations of interest
	Appendix A Supplementary material
	References


