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Introduction

Estimates from the International Diabetes Federation indi-
cate that about 10% of adults in the Caribbean have diabe-
tes, and that for Barbados, the prevalence of diabetes in 
adults 20–79 years was reported to be 14.8% in 2014.1 
Moreover, some persons with diabetes may also be suffer-
ing from co-existing psychological issues such as depres-
sion and diabetes distress, along with the compounding 
issue of co-morbidity.

Diabetes is notably one of the most psychologically 
challenging chronic illnesses, demanding lifestyle 
changes and education as well as a consistent awareness 
and adherence to medical regimens on the part of the 
patient.2 Persons with diabetes often feel challenged by 

their disease and its daily demands. This heavy psycho-
logical toll can often affect self-care behavior and ulti-
mately, lead to long-term complications.
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Abstract
One in five Barbadians has diabetes, suggesting that there is a severe burden of the disease.
Objective: To assess the psychometric properties of the Diabetes Distress Scale, in order to determine the feasibility, 
practicality, internal consistency and criterion validity of the instrument when used with Barbadians living with Type 2 
Diabetes.
Methods: Patients with type 2 diabetes, (n = 106. 60% females, 40% males; mean age = 65.2, 11.3 years) attending a private 
clinic in Barbados were assessed for diabetes distress, depression, glycated hemoglobin (HbA1C) and blood pressure (BP).

A self-report questionnaire that included: clinical and demographic questions; the Diabetes Distress Scale (DDS); 
the Patient Health Questionnaire (PHQ-9); and the Problem Areas In Diabetes (PAID-5) scale. Glycated haemaglobin 
(HbA1C) and Blood pressure (BP) were also measured.
Results: Of the 110 persons who participated, 106 persons completed the questionnaire. The Cronbach alpha coefficient 
of the PAID was 0.92 and the DDS was 0.92. Concurrent validity was demonstrated in a strong consistent relationship 
between the scores on the DDS and PAID-5, with a strong positive correlation, r = 0.70, n = 86, p < 0.001. There 
was a significant difference in the DDS scores between males (M = 1.26, SD = 0.37) and females (M = 1.50, SD = 0.73), 
t(73.31) = −1.99, p = 0.05 two tailed.
Conclusion: The DDS is shown to be a valid and reliable measure within this Caribbean context. Thus, researchers 
and clinicians desirous of a tool to assess Diabetes Distress may be assured of the strong psychometric properties 
demonstrated thus far.
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In Barbados, incidences of such long term complica-
tions as lower extremity amputations, are considered to be 
among the highest in the world.3 Further, self-management 
behaviors are often determined by psychological variables 
such as depression; through direct effects on the brain 
functions or indirectly through functional impairment, or 
decreased quality of life, and can often be stronger predic-
tors than physiologic measures, in the prediction of such 
outcomes as hospitalizations and mortality.4

Though depression has been shown to affect diabetes 
treatment outcome, and self-management behavior, exist-
ing evidence points more specifically to diabetes distress 
as a major factor associated with treatment outcomes. 
Diabetes distress (DD) refers to the “significant negative 
psychological reactions that are specific to the diagnosis of 
diabetes, the potential or actual complications, self-man-
agement burdens, difficult patient provider relationships 
and problematic interpersonal relationships.”4

Diabetes related distress, a relatively recent concept, 
has been identified as conceptually and empirically dis-
tinct from depressive symptoms that accompany diabetes. 
Cross-sectional studies have indicated that similar to 
depressive symptoms, DD is associated with concurrent 
diabetes self-management,5,6 glycemic control5–7 and treat-
ment adherence.8

Due to the demanding nature of diabetes, individuals 
with diabetes and affective disorders, in comparison to 
persons with diabetes only, have increased functional 
impairment, increased risk of diabetic related complica-
tions, increased risk of early mortality, decreased medica-
tion adherence and decreased adherence with diabetes 
therapeutic regimens.9 Identification of these psychologi-
cal variables, may reduce such incidences through 
improvements in treatment.

Though studies have shown that interventions can 
improve diabetes therapeutic outcomes,10 these are gener-
ally subsequent to the contextual understanding of the fac-
tors involved in the phenomena. In light of the prevalence 
of diabetes in Barbados, and limited knowledge of the 
nature and extent of certain types of psychopathy11 it 
seems necessary to explore those factors that contribute to 
excess risk, in order to address the problems related to dia-
betes, as well as to inform probable future interventions.

The purpose of this study was to conduct a preliminary 
pilot test to determine the study’s feasibility, practicality 
and instrument internal consistency and criterion validity.

Design and methods

This pilot was conducted in order to test the feasibility of 
employing, the procedures, and use of instruments and 
equipment with a Barbadian population from August to 
September 2017. The sample of participants were recruited 
from a single facility using convenience sampling. Persons 
similar to the intended population (persons diagnosed with 

Type 2 diabetes between the ages of 20 and 80 years), were 
recruited within a private physician’s practice waiting 
room (as this was centrally located with a broad demo-
graphic) and invited to participate in the pilot. Individuals 
were provided information about the study and their con-
sent obtained prior to the collection of quantitative and 
biological data.

Measures were taken to safeguard the participants while 
ensuring the research was ethically sound. Approval was 
granted by the Institutional Review Board of The 
University of The West Indies. All participants were 
informed of the minimal risks involved and provided 
assurance of anonymity.

For this study, quantitative data was collected using self 
report instruments in addition to biological measures, 
HbA1c and BP. A questionnaire battery was administered 
which included questions on patient characteristics (demo-
graphic information, clinical characteristics) in addition to, 
four short validated instruments, which included: the DDS 
used to measure diabetes distress and the PHQ-9 to mea-
sure depression. Also, HbA1c levels and BP measures 
were obtained using point of care machines.

The Patient Health Questionnaire (PHQ-9), measures 
the severity of depression with scores of “0” (not at all) to 
“3” (nearly every day) being summed. The inter-rater reli-
ability (intra-class correlation [ICC] =0.98, 95% CI [0.96, 
0.99]), test-retest reliability (ρ(Sp) =0.75, p < 0.001), and 
internal consistency (Cronbach’s α = 0.79) of the PHQ-9 
have been shown to be good.

The DDS is a 17-item measure that screens and mea-
sures emotional distress and uses a Likert scale to score 
each item from 1 (no problem) to 6 (a serious problem) 
during the last month. Mean-item scores are then calcu-
lated (DDS17). The mean correlation between the 17-item 
total score (DDS) and the four subscales was shown to be 
high (r = 0.82). Internal reliability of the DDS and the four 
subscales was found to be adequate (α > 0.87).

Additionally, criterion validity of the DDS was deter-
mined by conducting concurrent validation, using the short 
form PAID-5 scale. The PAID-5, is a psychometrically 
robust short-form measure of diabetes-related emotional 
distress, demonstrates a reliability measure of cronbach 
alpha 0.86 (CI: 0.84–0.88).12

To ensure that the questionnaire is comprehensible, and 
appropriate, and that the questions are well defined, clearly 
understood and presented consistently; this questionnaire 
battery was initially piloted for face validity via expert 
review by professionals in the field.

Further, participants were asked to offer a review, in an 
effort to determine whether there are any challenges with 
the language or items on the instrument. This process took 
6 weeks to complete.

Statistical analysis were conducted using SPSS 
(Statistical Packages for Social Sciences) version 24.0 for 
Windows software. Descriptive and frequency statistics 
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were calculated. Pearson product moment correlation 
coefficient was calculated to determine criterion validity. 
Independent samples t-test was conducted to compare the 
Diabetes Distress and depression scores for males and 
females.

Results

One hundred and six persons diagnosed with type 2 diabe-
tes between the ages of 20 and 80 years completed the 
questionnaire (mean = 65.2, SD = 11.3), 42 males; 64 
females. Participants’ mean age was 65.2 ± 11.3 years. The 
mean number of medications used by participants was 
two. 55% were married,2.8% legally separated, 28.3% 
never been married, 7.5%divorced, 6.6% widowed, 41% 
worked in the last 12 months; 45% retired, 2% with a job 
not working, 5% home duties, 1% student and 2% inca-
pacitated. 1% reported amputations, 2% had kidney dis-
ease, 10% reported having a stroke, 18% reported having 
kidney disease, 12% had heart failure, 59% had high cho-
lesterol. 36% knew their A1C levels. The median (inter-
quartile range) scores for the DDS and the PHQ-9 were 
1.18 (0) and 1.0 (4) respectively. Only 8.5% of participants 
reported moderate distress and 1.9% reported high diabe-
tes distress. See Tables 1 and 2 respectively.

To determine the criterion validity of the DDS, an 
examination of the extent to which the DDS a relatively 
recent scale) is as good as the already established measure; 
the PAID-5 (criterion measure) was investigated using 
Pearson product Moment correlation coefficient and 
Spearman’s Rank Order correlation. The analysis showed 
that there was a strong positive correlation between the 
two scales r = 0.70, n = 86, p < 0.001.

According to Polonsky et al.,6 the DDS has satisfactory 
internal consistency, with a Cronbach alpha coefficient 
reported of 0.87. In the current study, the Cronbach alpha 
coefficient was 0.92. The results are also similar to other 
validation studies. Table 3.

Patients with poor glycemic control (as determined by 
an HbA1C of ≥7.1% or 53 mmol/mol) had significantly 
higher diabetic distress in the total score and on the sub-
scales of emotional burden and regimen-related distress, 
than patients with good glycemic control (HbA1C≤7%or 
53 mmol/mol).Table 4.

An independent samples t-test conducted to compare 
the Depression (PHQ-9) scores for males and females 
found that; there was no significant difference in scores for 
males (M = 2.55, SD = 2.90) and females (M = 3.20, 
SD = 4.66, t(96.40) = −0.86, p = 0.39 two tailed). The mag-
nitude of the difference in the means (mean differ-
ence = −0.65, 95% CI: −21.6 to 0.86) was small (eta 
squared = 0.01)

An independent samples t-test conducted to compare 
the Diabetes Distress Scores for males and females, found 
that; there was a significant difference in scores for males 
(M = 1.26, SD = 0.37) and females (M = 1.50, SD = 0.73; 
t(73.3) = −1.99, p = 0.05, two tailed). The magnitude of the 
difference in the means (mean difference = −0.242, 95% 
CI: −4.8 to 0.) was small (eta squared = 0.05).

Discussion

In an attempt to determine the psychometric properties of 
the DDS within a Caribbean context, the current study 
demonstrated an adequate internal consistency similar to 
results attained in other studies.13–19 Additionally, the face 

Table 2. Level of diabetes distress.

Frequency Percent Valid Percent Cumulative Percent

1 No or Little Diabetes Distress (>2) 75 70.8 87.2 87.2
 2 Moderate Diabetes Distress (≤2) 9 8.5 10.5 97.7
 3 High Diabetes Distress (≤3) 2 1.9 2.3 100.0
 Total 86 81.1 100.0  
Missing 20 18.9  
Total 106 100.0  

Table 1. Level of depression.

Frequency Percent Valid Percent Cumulative Percent

Valid 1 Normal Range 76 71.7 76.8 76.8
2 Minimal Depression 15 14.2 15.2 91.9
3 Mild Depression 5 4.7 5.1 97.0
4 Moderate Depression 2 1.9 2.0 99.0
5 Severe Depression 1 0.9 1.0 100.0
Total 99 93.4 100.0  

Missing System 7 6.6  
Total 106 100.0  
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validity via expert review by professionals in the field, 
determined that the instrument was appropriate without 
any notable alterations, while participants offered positive 
comment on the ease and clarity of the questionnaire.

Since the findings of this study also demonstrated that 
the DDS is a valid and reliable tool in the assessment of 
diabetes distress, as it was able to distinguish persons with 
differing emotional states; it is therefore a suitable instru-
ment for the identification and assessment of diabetes dis-
tress within the Barbadian population. This study to our 
knowledge is the first to validate the Diabetes Distress 
Scale in a Barbadian population.

For persons with diabetes, co morbid depression can 
have consequential effects on disease control, quality of 
life and cost of healthcare. This study indicated that about 
21.7% of the participants with diabetes reported experi-
encing some degree of depression, from minimal as deter-
mined by a PHQ-9 score of 5–9 to severe (20 or higher). 
Depression is noted to be common in persons with type 2 
Diabetes, and this may be a psychosocial consequence of 
the patients’ concern with having diabetes.

Contrary to the results of a systematic review, indicat-
ing that depression was higher in males than in females.20 
This study showed that in this sample there was no differ-
ence in depression between males or females. Since physi-
cal, mental and emotional wellbeing are often influenced 
by cultural context, the different setting therefore in which 
the reviewed studies were conducted, may account for this 
difference.

Though in the current study the mean scores for both 
males and females are indicative of no distress (≤2), this 
study showed that the mean diabetes distress scores were 

greater in females than in males. The latter finding was 
notably similar to other studies, notwithstanding that the 
scores demonstrated moderate distress in the sample, that 
females had higher diabetes distress than males.21,22 Again 
context may explain the observed difference, while homo-
geneity in the sample proportions (60% female) may qual-
ify the similitude.

Strengths and limitations

The generalizability of these results is limited by the sam-
ple size of this pilot study, in addition, the fact that the 
sample of participants were recruited from a single facility 
using convenience sampling may not be representative of 
the wider Barbadian population of persons with type 2 dia-
betes. Moreover, the nature of this study does not permit 
the determination of causality of the observations made. 
Further research with larger samples may be needed to 
provide comprehensive understanding of these psychoso-
cial variables.

Conclusion

Despite this limitation, this study adds to the validity and 
the use of the Diabetes Distress Scale in another setting, 
along with those studies conducted in other countries. As 
the DDS is brief and easy to administer, it serves as a valu-
able tool in identifying patients experiencing high levels of 
distress linked to their diabetes. Although the data set may 
be insufficient for a full understanding of the psychosocial 
behaviors, the DDS is shown to be a valid and reliable 
measure within this Caribbean context.

Table 3. Diabetes distress validation by country.

Country validated

Diabetes 
Distress Scale United States Malaysia Malaysia Norway Hong Kong Denmark Thailand

Total 0.93 0.92 0.94 0.92 0.90 0.90 0.95

Cronbach alpha Coefficients.

Table 4. Diabetes distress and levels of glycemic control.

Good control [HbA1c 
1 ≤ 7.0%/53 mmol/mol] (n = 45)

Poor control [HbA1c 
1 > 7.0%/53 mmol/mol] (n = 41) Mann-Whitney U test

 Median Median p-value

Total score of the DDS-17 1.12 1.24 0.046*
DDS-17 subscales Emotional Burden 1.00 1.20 0.039*

Regime Distress 1.20 1.40 0.038*
Physician Distress 1.00 1.00 0.391
Interpersonal Distress 1.00 1.00 0.161

*Significance at the 0.05 level.



DaSantos et al. 5

Acknowledgments

The authors would like to thank Professor Ian Hambleton for his 
contribution to statistical considerations, as well as the staff of 
the Endocrine Centre for their patience and support in the data 
collection process.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: 
Funding for this project was supported by The School for 
Graduate Studies and Research, The University of the West 
Indies, Cave Hill Campus.

Significance for public health
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