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Abstract

Objectives: For the medical care of older adults diagnosed with type 2 di-
abetes later in life, it is necessary to provide medical staff support considering
their life stage and to ensure that they live a stable life without fatigue. How-
ever, there is no measure for evaluating whether older diabetic patients have a
stable life at the time of diagnosis. This study aimed to develop a scale to eva-
luate self-care stability for diabetic patients and to verify its reliability and va-
lidity. Methods: A cross-sectional study was conducted at four hospitals in
Japan. A draft scale comprising 39 items was developed to identify patients’
stability of diabetes self-care in life. A total of 69 patients diagnosed with di-
abetes for the first time at age 60 or older responded effectively to question-
naires. Results: As a result of item analysis and factor analysis, seven factors
comprising 20 items were extracted. The cumulative contribution ratio before
rotation was 70.577%. Cronbach’s a was 0.700 overall. The total score on this
scale and the sum of the revised Philadelphia Geriatric Center Morale Scale
scores were significantly positively correlated (r = 0.379). On comparing the
total scale score based on glycated hemoglobin level, the scale score of the
stable group was found to be higher. Therefore, this scale was found to be re-
liable and valid. Conclusions: This scale may have utility in the measurement
of self-care stability in patients diagnosed with type 2 diabetes later in life.
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1. Introduction

Worldwide, the proportion of people with diabetes is continuously increasing,
and it has become very important to take necessary action to maintain good gly-
cemic control from the viewpoint of prolonging the healthy life span of these in-
dividuals and suppressing medical expenses. According to the International Di-
abetes Federation (IDF), the prevalence of diabetes is increasing exponentially,
worldwide; 425 million people have the disease, and 98 million of them are aged
65 - 79 years [1]. Hyperglycemia is a risk factor for coronary artery disease [2],
stroke [3] and heart failure [4] in older adults with diabetes. In addition, such
people are prone to developing dementia [5] [6] [7] [8], depression [9] [10], a
decline in the activities of daily living [11], sarcopenia [12] and flails [13].
Therefore, the problems associated with diabetes are more serious in older pa-
tients, and their influence on medical costs is also great.

In the diabetes treatment guidelines for older adults, although the importance
of medical support considering psychological and social situations as well as
physical aspects has been stated, concrete measures to cope with diversification
and individualization have not been established. The guidelines for the treat-
ment of diabetes in older adults, as presented by the American Diabetes Associa-
tion (ADA) and IDF, describe the need to consider the individual aspects in pa-
tients such as function, coexisting disease, dementia, and social support, and in-
clude three levels of glycemic control targets [14] [15]. However, it has also been
pointed out that support for the psychological and social aspects is inadequate,
and guidelines for the support of psychological aspects are lacking [16] [17].

In the treatment of diabetes, patients need to attend to their diets, engage in
physical activity, and inject insulin, among other measures. In other words, pa-
tients need to reconstruct their lifestyle habits to treat diabetes. Older adults are
less likely to be able to adapt to this condition or new environments due to psy-
chological and physical decline [18], and their lifestyle habits have been culti-
vated over many years. Therefore, it is believed that reconstructing their life in
order to treat diabetes is quite difficult. In fact, it has been observed that patients
who are diagnosed with type 2 diabetes at an older age feel that the various
changes produce an instability in their daily lives, which is caused by the over-
lapping of diabetes and age, and that they are exhausted from the daily expe-
riences of a diabetic life [19]. Therefore, considering their life stage, it can be
said that patients who are diagnosed with diabetes at an older age need to de-
velop a positive approach to lead a life of stable self-care. However, concrete
support methods to ensure this have not been established yet.

Accordingly, our objective was to develop a scale that evaluates the self-care
stability in patients diagnosed with type 2 diabetes at an older age, and to con-
firm the reliability and validity of this scale.

2. Materials and Methods
2.1. Study Design and Sample Selection

Older adults diagnosed with type 2 diabetes for the first time at age 60 years or
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older, who had received diabetes treatment for more than 6 months and were
either inpatients or outpatients, were included. Patients who had trouble res-
ponding to the questionnaire due to a decline in cognitive function were ex-
cluded.

The investigation period was from January 2016 to September 2016.

Ethical approval to conduct this study was provided by the institutional re-
view board of Kanazawa University (approval number: 613-1, 2). All patients
provided written informed consent to take part in the study before data collec-

tion.

2.2. Procedures for Instrument Development

A narrative on self-care stability in diabetic patients was extracted from a pre-
vious study titled, “Self-care learning in type 2 diabetes patients aged 65 years or
older at the time of diagnosis” [19], and a total of 39 questionnaire items were
developed.

With regard to the 39 question items, to enhance content validity, we ex-
amined the method of expression of the questions and the ease of answering
them. We amended the question items with the aid of three diabetes nursing ex-
perts who have research experience and are knowledgeable on the analysis
course included in previous studies.

Furthermore, in order to enhance surface validity, four older patients with
type 2 diabetes at the time of diagnosis, selected on the basis of their age and sex,
rated the question items in terms of the time required to respond and the ease of
answering.

As a result, none of the items was deleted; the expression method was mod-
ified for item 6 only, and a draft comprising a total of 39 items, in which the ex-

pression was refined, was constructed.

2.3. Scoring of the Instrument

All items in the scale were rated on a 5-point Likert scale. Respondents were in-
structed to respond to each item by circling one of the following: 1 = disagree, 2
= slightly disagree, 3 = unsure, 4 = slightly agree, or 5 = agree. The total score
was calculated by summing all the item scores. Higher scores were indicative of
participants evaluating themselves as being capable of ensuring diabetes self-care
stability.

In accordance with previous research, for the 25 items that were considered to
be the cause of unstable self-care in life (when 5 = agree was selected), reverse
processing was performed during scoring. In the subsequent procedure, 25 items
were scored by inverse processing and analyzed.

Furthermore, in order to simultaneously capture a patient’s medical behavior
and psychological aspects, eight items were scored in four pairs. In the scoring
method, scores of 1 to 5 were allocated to each of the two items; only one item

was scaled 10 times, and the scores of the two items were added. We evaluated
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25 answers that were a combination of causes and resulted from the viewpoint of
whether they were stable or not, and these were converted to 1 to 5 points again.

The number of items to be analyzed after scoring was 35.

2.4. Research Items

Basic attributes:

Of the 13 items investigated as basic attributes, questions on the first nine
(age, sex, age at diabetes diagnosis, height, weight, diabetes treatment contents,
presence or absence of hospitalization due to diabetes, household, and presence
or absence of occupation) were answered by the patients themselves. Data on the
latter four items (latest glycated hemoglobin (HbAlc) level, drug therapy con-
tents of diabetes, presence or absence of three major complications, and pres-
ence of diseases other than diabetes) were collected from medical records with
patients’ consent.

Draft scale:

A draft scale comprising 39 items was developed to identify self-care stability
in a diabetic patient’s life.

Revised version of the Philadelphia Geriatric Center (PGC) Morale Scale:

This scale, developed by Lawton, comprises 17 items and measures the subjec-
tive quality of life (QOL) of older people through the three aspects of “agitation”,
“lonely dissatisfaction”, and “attitudes toward own aging” [20]. The Japanese

version of this measure was used [21].

2.5. Method of Data Collection

We requested collaboration in our research from medical institutions in Japan.
Surveys were conducted at the four facilities that had approved our request. One
researcher selected patients who were diagnosed with diabetes at age 60 years or
older and had a medical treatment period of 6 months or more based on data
obtained from medical records. A researcher or nurse who understood the pur-
pose of the research explained its contents to the participants and stated that
participation in the study was voluntary. Then, the questionnaire was handed
out directly. Responses to the questionnaire were written out on the spot and
collected directly. For patients who found it difficult to respond due to ag-
ing-related visual impairment, a researcher read out the questionnaire items and

supported the answers.

2.6. Statistical Analyses

All statistical analyses were performed using SPSS Statistics for Windows, ver-
sion 22 (IBM Corp., Armonk, NY, USA). First, item analysis was conducted on
the items developed independently, and the items to be considered for factor
analysis were narrowed down upon. For the remaining items, factor analysis was
carried out to examine the validity of the composition concept. Regarding the
obtained factor structure, confirmation of Item-to-Total correlation (I-T corre-
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lation) and calculation of Cronbach’s a coefficient were performed to examine
internal consistency.

To confirm concurrent validity, the correlation coefficient between the total
score on the developed scale and on the revised PGC Morale Scale was calcu-
lated. Furthermore, to better understand if the quality of self-care worsened,
participants were divided into two groups based on their HbAlc values, and the
difference in the mean values of the total scores on the developed scale between
the two groups was tested.

3. Results
3.1. Sample Characteristics

Questionnaires were distributed to 78 older adults diagnosed with type 2 di-
abetes for the first time at age 60 years or older, and effective responses were ob-
tained from 69 (effective response rate: 88.5%).

Details of the sample characteristics are shown in Table 1.

Table 1. Sample characteristics (n = 69).

Overall average Number of respondents

Characteristic

(Standard deviation) (Rate)
Age
60 - 69 13 (18.8
years 75.8 (£6.3) years ( )
70 - 79 years 35 (50.8)
80 - 89 years 21 (30.4)
Sex
Male 36 (52.2)
Female 33 (47.8)

Age at diabetes diagnosis 65.8 (£5.3) years

Duration of diabetes 9.7 (£6.7) years

HbAlc
5.0% - 5.9% 10 (14.5)
6.0% - 6.9% 34 (49.3)
6.8 (£1.0) %
7.0% - 7.9% 18 (26.1)
8.0% - 8.9% 3 (4.3)
9.0% - 9.9% 4(5.8)
BMI 24.1 (+4.0) kg/m?
Diabetes treatment contents
Diet therapy 50 (72.5)
Exercise therapy 41 (59.4)
Oral drug administration 59 (85.5)
Injection drug administration 15 (21.7)
No action 1(1.4)
Three major complications
Either exists 34 (49.3)
None 8 (11.6)
Unknown 27 (39.1)
Hospitalization due to diabetes
Present 35 (50.7)
None 33 (47.8)
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Continued

Household

Lives alone 14 (20.3)

Lives with one other person 27 (39.1)

Lives with two or more people 28 (40.6)
Occupation

Employed 14 (20.3)

Unemployed 55 (79.7)

BMI, body mass index; HbAlc, glycated hemoglobin.

3.2. Item Analysis

For each question item developed, the average value and standard deviation
were calculated, and we sought to confirm the presence of a ceiling effect (aver-
age value + standard deviation > 5) and floor effect (average value — standard
deviation < 1). A ceiling effect was observed for eight items (items 1 - 2, item 4,
item 5, item 6, items 7 - 8, item 25, item 33, and item 39); none of the items had
a floor effect. On examining the contents of the eight items with a ceiling effect,
we considered that each question item was important for the measurement of
whether or not the older patients with diabetes practice stable self-care. There-
fore, the eight items with a ceiling effect were also analyzed.

Spearman’s rank correlation coefficient was calculated to investigate in-
ter-item correlations. There was a significant correlation between items 13 and
14, and between items 21 and 22, with p < 0.01, and the correlation coefficients
were quite high, at r = 0.622 and r = 0.744, respectively. Items 13 and 21 were
excluded from the analysis because their meaning seemed to overlap, as a result

of which 33 items were analyzed.

3.3. Construct Validity

The non-weighted least squares method was used and exploratory factor analysis
using promax rotation was performed for 33 items.

Initially, a test was conducted to evaluate the validity of the factor analysis.
The Kaiser-Meyer-Olkin sample validity measure was 0.625. Since this can be
judged to be valid at a measure of 0.5 or more [22], a reasonable sample size was
deemed to have been secured. In the Bartlett sphericity test, p < 0.01 was ob-
tained, which was significantly different from that in the identity matrix. Accor-
dingly, the factor analysis was judged as appropriate.

The first factor analysis was conducted on 33 items, and one item with a factor
load exceeding 1 was excluded. The second factor analysis was carried out on 32
items. Six items with low commonality (less than 0.4) and six with a low factor
loading (less than 0.4) were excluded. Since one of the items was duplicated, a
total of 11 items were excluded. The third factor analysis was conducted on 21
items. There were eight items with low commonality and low factor loading (0.3
or more, and less than 0.4, respectively) and one item with very low factor load-

ing (less than 0.3). However, only one item with a factor loading value lower
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than 0.3 was excluded from the item content and factor structure. For the re-
maining 20 items, a fourth factor analysis was conducted. All items showed a
factor loading of 0.3 or higher. Factor analysis was thus terminated.

Two characteristics were observed as features of the items that dropped out
during factor analysis. First, items that indicate that the responsibility for
self-care is external, such as “I feel that I am able to exist now thanks to people
around me” (item 4), dropped out. Other items indicating a lack of diligence in
self-care, such as “In my self-care, I may get lazy before I confront pain” (item
10), dropped out.

A 7-factor structure was adopted in accordance with the Scree plot criterion
and Kaiser-Guttman rule. The cumulative contribution ratio before rotation in
the seven factors with the 20 items was 70.577%.

The correlation between factors 1 and 2 was r = 0.445, between factors 1 and 5
was r = 0.363, and between factors 1 and 6 was r = —0.320, suggesting moderate
correlation. No other correlation was recognized.

Factor 1 comprised four items and was named “Dietary restrictions limit the
rest of one’s life that was expected to be lived in a free and rich manner”. Factor
2 comprised five items and was named “Persisting sense of inadequacy despite
following self-care as closely as any older adult”. Factor 3 comprised two items
and was named “Matching with self-image of diabetes”. Factor 4 comprised two
items and was named “Denial of one’s own diabetes diagnosis”. Factor 5 com-
prised three items and was named “One’s own way of living with diabetes as an
escape route”. Factor 6 comprised two items and was named “Hopes of being
one’s usual self at the end of life”. Factor 7 comprised two items and was named
“Challenge to aging in a healthy manner”. The final factor structure and factor

correlation matrix are shown in Table 2.

Table 2. Results of the factor analysis. Pattern matrix was developed using the non-weighted least squares method and promax rota-

tion (20 items).

Factor loading

Factors and items

1 2 3 4 5 6 7

Factor 1: Dietary restrictions limit the rest of one’s life that was expected to be lived in a free and rich manner

22R. Feel life is being limited by restrictions on eating, that is living itself. ~ 0.806 0.204 0.010 0.179  -0.226 —-0.009 -0.012

19R. Feel miserable that food intake is restricted. 0.805 -0.026  0.133 0.050 —-0.045 0.214 0.079

20R. Not satisfied with current life working on diet therapy. 0.775 0.070  -0.045 -0.100  0.046 0.118 0.198

30 - 31R. Meals are the greatest pleasure in old age. It is very arduous

when meal intake is restricted.

0.697 -0.063 -0.120 -0.145 0.178  -0.092 -0.106

Factor 2: Persisting sense of inadequacy despite following self-care as closely as any older adult

14R. The fear of diabetes complications never leaves my head. 0.050 0.717 0213  -0.055 -0.001 —0.148 0.121

24R. I am trying hard to perform self-care but I feel my efforts are not

rewarded.

25R. Even after becoming a diabetic patient, I feel that I am at the center

of my healthcare.

0.019 0.714  -0.018  0.037 0.102 0.209  -0.036

-0.044  0.598 0.055 -0.241 -0.193  0.136  —-0.294
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15R. The feeling of insufficiency is stronger than the sense of trying hard
k . 0.062 0.505 0.215 0.037 0.146 —-0.149 0.145
enough regarding self-care behaviors.
38R. I desire to escape from my diabetes condition. 0.014 0.408 -0.321  0.194 0.067 -0.202  0.148
Factor 3: Matching with self-image of diabetes
28R. Feel there is a difference between the health image suggested by the
. . -0.021 0.043 0.807 -0.014 0.131 -0.026 -0.169
medical staff and my own health image.
37R. Before the diagnosis, I had a feeling that I had diabetes. 0.065 0.106 0.567 0.050 0.030 -0.046  0.137
Factor 4: Denial of one’s own diabetes diagnosis
34R. I was not supposed to develop diabetes. —-0.053 -0.094 0.144 0.886 0.030 0.036  —0.145
36R. I am unwilling to accept my diabetes diagnosis. 0.024 0.071  —0.098  0.593 0.011 0.134 0.062
Factor 5: One’s own way of living with diabetes as an escape route
16R. In front of medical staff, I cannot be proud of the immense efforts I
. . . -0.150 0.142 0.151 0.038 0.836 0.123 0.039
have put in regarding diabetes self-care.
12R. Sometimes, I overlook the insufficiencies in diet therapy. 0.163 0.248 -0.163 -0.013  0.517 —-0.023 -0.284
9R. Sometimes, I participate in unreasonable acts (e.g., going on a mad
. R . . 0.189 -0.194 0.103 —-0.001 0.389 -0.141 0.098
binge) that deviates from medical treatment behaviors.
Factor 6: Hopes of being one’s usual self at the end of life
6. Hope to greet the end of life without being concerned with diabetes. 0215 -0.032 -0.024 0.118 0.036 0.892  -0.108
33. I am convinced that I developed diabetes due to my own behavior. -0.383  0.201  —-0.141  0.055 0.044 0.412 0.192
Factor 7: Challenge to aging in a healthy manner
3. Considering both my current age and diabetes condition, I feel I am
. 0.090 0.073  -0.056 -0.037 -0.026 -0.083  0.698
still healthy.
5.1 desire to protect my own health even in my current age. 0.028  -0.245 0.070  -0.158  0.142 0.246 0.319
Correlation among factors 1 2 3 4 5 6 7
1.00 0.445 0.101 0.025 0.363  -0.320 -0.062
1.00 -0.019  0.032 0.267 -0.169 -0.233
1.00 0.174 0.229  -0.079  0.169
1.00 -0.038 -0.187  0.053
1.00 -0.209  0.127
1.00 0.075
1.00

Items marked with “R” are not “stable” worded items and are reversely scored.

3.4. Reliability

I-T correlation and Cronbach’s a coefficient were calculated to investigate the
internal consistency of the developed scale.

As a result of confirming the I-T correlation for the final 20 items, 15 items
showed a significant positive correlation with the total score (p < 0.05) and the
correlation coefficient was r = 0.239 - 0.613. In item 5, item 6, item 33, item 34R,
and item 25R, the correlation coefficient was lower than 0.2, and the correlation
with the total score was very weak. However, in all five items in which the corre-

lation was very weak, correlations with other items were recognized at p < 0.05,
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and the contents of the items were also examined; the item was not deleted.
Cronbach’s a coefficient was 0.419 to 0.834 for each factor, and a = 0.700 as a
whole (Table 3).

3.5. Concurrent Validity

Spearman’s rank correlation coefficient between the total score on the developed
scale and the total score on the revised PGC Morale Scale was calculated to ex-
amine the concurrent validity. A significant positive correlation was observed at
p <0.01 (r =0.379).

The total score on the developed scale was compared by grouping participants
based on their HbAlc levels. Based on the target blood glucose control value for
older adults with diabetes, as presented by the ADA, the Japan Geriatrics Socie-
ty, and the Japan Diabetes Society, those with HbAlc values of 6.0% to 7.9%
were grouped under stable self-care and those with values < 6.0 or 8.0 were
grouped under the unstable self-care (“tight control” or “loose control” groups).
A t-test of the differences in the total score average values on the developed scale
between the two groups showed t = —2.042, df = 67, p = 0.045, and a significant
difference (Table 4).

Table 3. Cronbach’s coefficient alpha (n = 69) for the developed scale in the evaluation of
the stability in self-care among patients diagnosed with type 2 diabetes later in life (20
items).

Cronbach’s

Factor
coefficient a

Factor 1: Dietary restrictions limit the rest of one’s life that was expected to be lived

in a free and rich manner 0834
Factor 2: Persisting sense of inadequacy despite following self-care as closely as any

older adult 0707
Factor 3: Matching with self-image of diabetes 0.627
Factor 4: Denial of one’s own diabetes diagnosis 0.642
Factor 5: One’s own way of living with diabetes as an escape route 0.583
Factor 6: Hopes of being one’s usual self at the end of life 0.512
Factor 7: Challenge to aging in a healthy manner 0.419
Total 20 items 0.700

Table 4. Difference in the average total score values in the developed scale between the
stable self-care and the unstable self-care groups (tight or loose control groups) catego-
rized by HbAlc level (n = 69).

Stable self-care Unstable self-care
(HbAlc: 6.0% - 7.9%) (HbA1lc < 6.0 or >8.0%)
n = 52 (75.4%) n =17 (24.6%) t-Value
M SD M SD
Total score on the scale 62.79 8.941 57.88 7.415 —2.042%

*Correlation was significant at a 5% level (both sides). HbAlc, glycated hemoglobin; SD, standard devia-
tion; M, mean.
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4. Discussion
4.1. Validity and Reliability

The aim of this study was to develop a scale that would allow for the assessment
of the self-care stability in diabetic patients’ lives and to verify its reliability and
validity in patients diagnosed with type 2 diabetes at a later stage in their lives.
From the results, the developed scale, comprising seven factors and 20 items,
was deemed reliable and valid.

Regarding reliability, Cronbach’s a coefficient—the criterion for internal con-
sistency judgment—was 0.419 to 0.834 for each factor. It is desirable to obtain a
coefficient of Cronbach’s a equal to or greater than 0.7 [23]. For factors 3 to 7,
the Cronbach’s a of which was lower than 0.7, the number of items constituting
the factor was as low as 2 or 3. Cronbach’s a was 0.700 for the entire scale, and
although the a coefficient was somewhat low for each factor, internal consisten-
cy was obtained in the scale as a whole, as a result of which its reliability was se-
cured.

In terms of validity, we examined content validity, surface validity, construct
validity, and concurrent validity.

Regarding content and surface validity, we followed the procedure in consid-
eration of the contents of the question items with experts knowledgeable in the
processes of previous studies, with the modification of expressions pointed out
by patients; validity was thus secured.

Regarding the factor analysis that was conducted to examine construct validi-
ty, and factor loading representing the degree of association with each factor,
there was an association between the item and factor at a value of 0.4 or higher,
and no association was found at 0.2 or less [24]. In our study, of the 20 items
that finally remained, two items had a factor loading lower than 0.4, but it was
not lower than 0.2; construct validity was thus secured.

Regarding concurrent validity, higher scores were obtained on this scale when
older adults diagnosed with type 2 diabetes later in life practiced stable diabetes
self-care, and in cases in which patients were satisfied despite having to live with
the condition and undergoing treatment for it. Therefore, for concurrent validi-
ty, the correlation between the scores on this scale and the revised PGC Morale
Scale was confirmed. A significant positive correlation (r = 0.379) was observed
and concurrent validity was established. Furthermore, when the participants
were grouped based on their HbAlc values, the average of the total score on the
scale was significantly lower in cases of HbAlc values < 6.0 or 28.0, which pre-
dicted a life of unstable self-care. Therefore, it was confirmed that this scale

could measure both subjective and practical aspects of diabetes self-care.

4.2. Significance of Developing a Measurement Scale to Evaluate
Self-Care Stability for Older Diabetic Patients

Older adults diagnosed with type 2 diabetes later in life have not received much

attention to date, and such individuals usually fear the coexistence of diabetes
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and aging. In the absence of proper support in initial education, patients are
likely to continue engaging in self-care with feelings of insufficiency [25]. There-
fore, the lack of adequate support for stability in diabetes self-care can lead to
dissatisfaction among older adults, which can demotivate these patients from
practicing diabetes self-care.

The measurement scale for evaluating stability in diabetes self-care we devel-
oped is one in which each factor and item expresses a sensation peculiar to older
adults, and it is considered to be useful as a concrete means of providing medical
care support that is cherished by the patient at that stage in life. In real-world
settings, patients may respond to the questionnaire and, accordingly, nurses may
be able to evaluate if they are continuously engaged in diabetes self-care with
stability. Therefore, the use of a common method to identify how older adults
relate to their diabetes diagnosis, aging and the problems raised can support the

maintenance of self-care with stability and satisfaction.

4.3. Adaptation Range of This Scale

The scale development in this research was conducted in Japanese, and the in-
vestigation was not conducted in English. Therefore, it is necessary to examine

the scale’s reliability and validity when used in English.

5. Conclusion

The scale developed in this study was found to be reliable and valid. Therefore, it
may have utility in the measurement of self-care stability in patients diagnosed

with type 2 diabetes later in life.
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