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Abstract

Purpose : To investigate the utility of the Ability to Recognize and Respond to Family support (ARRF)
for glycemic control in men with type 2 diabetes mellitus (T2DM).

Methods :In this cross-sectional study, a self-administered questionnaire was conducted among male
patients with T2DM. Participants completed questionnaires on ARRF, self-care and family size. Data on
patient characteristics and glycemic control (HbAlc) were extracted from their medical records.
Patients were divided into two groups based on HbAlc levels:good (HbAlc< 7 %) and poor (HbAlc>
7 %) glycemic control groups.

Results: Of the 93 patients enrolled in this study, 48 were included in the good glycemic and 45 in the
poor glycemic control group. ARRF and self-care correlated positively in both groups. ARRF and
HbAlc correlated negatively in the good, but not in the poor glycemic control group. Multivariate
regression analysis with HbAlc as the dependent variable showed that the coefficient of determination
(R?) for T2DM history and BMI in the good group was 0.13 (p=0.03). However, when ARRF was

added, the R? increased to 0.31 (p <0.01).

Conclusions : ARRF is useful for good glycemic control in men with T2DM.

Introduction

The general goals of the treatment of type 2
diabetes mellitus (T2DM) are prevention or de-
lay of the onset of diabetic complications and
maintenance of a good quality of life V. Self-care
measures to achieve good glycemic control are
important for preventing diabetic complica-

tions 2’3). However, the level of adherence to di-
abetes self-care differs among patients, indicating
that the decision-making processes for self-care
are influenced by various factors ). One of these
factors 1s family support.

Family support is an essential element of self-
care management *’%) and an important source
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of social support for adults with diabetes 6’7,
Furthermore, family support plays an essential
role in diabetes treatment. However, depending
on the type of family support, it can either pro-
mote or interfere with the patients self-care 8.
On the other hand, several studies have reported
that glycemic control does not always improve
despite adequate family support 2. Therefore,
some patients do not experience the efficacy of
family support. Hence, we believe that it is im-
portant to educate patients on how to recognize
and maximize their family support. Reportedly,
patients have the Ability to Recognize and Re-
spond to Family support (ARRF), which consists
of ‘the ability to recognize family support” and ‘the
ability to respond to family support ™. A scale
to evaluate ARRF has also been developed for
Japanese people with T2DM . ARRF measures
the ability to receive with a positive attitude re-
gardless of the attitudes of family members,
rather than the ability to evaluate the attitudes
of family members. Furthermore, ARRF mea-
sures the ability to respond to family support in
daily interactions with family members.

A previous study identified a sex difference in
ARRF in diabetic patients!. Specifically, there
was a negative correlation between ARRF and
HbAlc in men and a positive correlation be-
tween these two variables in women. In other
words, men with high ARRF tended to have low
HbAlc values. This suggests that even though
they are generally not good at asking for help ¢,
men are more successful in achieving glycemic
control. Choi emphasized the need for studies
evaluating family support in male and female pa-
tients and its impact on blood glucose control 7.
Recently, care for patients and their families has
focused on family members rather than the pa-
tients themselves'®. Further clarification of the
utility of ARRF in glycemic control in men can
provide suggestions for new support targeting
men with T2DM. Therefore, to improve the
quality of patient education using ARRF as a
predictor, we decided to study the impact of
ARRF on men glycemic control.

By comparing good and poor blood glucose
control groups among men with T2DM, this

study (1) evaluated the correlations between
ARRF, glycemic control, and self-care manage-
ment, and (2) evaluated ARRF as a predictor of
glycemic control.

Methods

Patients and study design

This cross-sectional study involved self-admin-
istered questionnaires. We evaluated the correla-
tions among ARRF, self-care, and glycemic con-
trol management, and performed association-
testing studies to evaluate ARRF as a predictor
of glycemic control. Men with T2DM who met
the following inclusion criteria were included:
age > 20 years, without serious diabetes compli-
cations (i.e., chronic kidney disease requiring di-
alysis, vision problems, cognitive impairment,
and gangrene), and living with their families. Pa-
tients who did not agree to participate in this
study were excluded.

Data were collected from TZ2DM outpatients
who visited the hospital between February and
June 2017. The participants were recruited from
a single university hospital, which is a regional
advanced medical facility in Japan. The primary
physician, who agreed to cooperate in this study,
invited eligible outpatients to participate. The
researcher provided both written and oral expla-
nations of the purpose of the study and the ethi-
cal considerations to all patients. Respondents
were informed of the voluntary nature of partici-
pation, their right to refuse to answer any ques-
tions, and about the anonymization of their data.
The questionnaire was administered at a loca-
tion requested by the participant. Written in-
formed consent was obtained from all patients,
and the study was approved by the Medical Eth-
ics Committee at our University (approval no.
661-2).

Measures

ARRF

The scale for measuring ARRF in Japanese
T2DM patients consists of 22 items and can be
used for Japanese T2DM patients without seri-
ous complications'¥. It consists of five subjective
factors: (1) tendency of patients with diabetes



to seek emotional support from family members,
(2) ability to negotiate their lifestyle with family
members during diabetes therapy, (3) ability to
adjust to family changes during diabetes thera-
py, (4) family confidence in the diabetes patient,
and (5) shared family respect for lifestyle
changes during diabetes therapy. Possible scores
range from 22 to 110 points, with a higher score
indicating a greater ability to accept family sup-
port. The internal consistency (Cronbach’s alpha)
of the scale was 0.93¥.

Self-care

The Self-Care Agency Questionnaire'¥ con-
sists of a 29-item scale and is used to assess the
self-care ability of patients with chronic diseases.
It includes four subscales: (1) ability to perform
self-care activities, (2) ability to adjust one's
physical condition based on personal weakness-
es, (3) ability to concentrate attention on self-
care, and (4) ability to receive good family sup-
port. Possible scores range from 29 to a
maximum of 145 points, with a higher total score
indicating greater self-care abilities.

Glycemic control

Blood glucose management was assessed
based on to the most recent HbAlc value in the
patient’s medical record. The 2018 guidelines of
the American Diabetes Association recommend
that diabetic adults should maintain an HbAlc of
< 7% to reduce the risk of micro- and macro-
vascular complications?’. The Japanese standard
is also the same !). Therefore, the patients in
this study were divided into two groups accord-
ing to their HbAlc levels: good glycemic control
(HbAlc< 7%) and poor glycemic control
(HbAlc> 7 %).

Socio-demographic information

Data on age, duration of diabetes, treatment
method, and BMI were collected from the pa-
tients’ medical records, and information on fami-
ly size was obtained from the questionnaire re-
sponses.

Statistical analysis

Completed questionnaires were assigned indi-
vidual ID numbers. There were no missing val-
ues, multiple answers, or non-responses in the
responses to the ARRF, self-care, and HbAlc
questions. The Mann-Whitney U test and Chi-
square test were used to compare continuous
variables, which were expressed as means =
standard deviations or the median (interquartile
range), between the two groups. Spearman’s cor-
relation coefficient was used to evaluate the first
research question, Le., “Is there a correlation be-
tween glycemic control and self-care and
ARRF?” A hierarchical multivariate analysis
with a forced entry method was performed to
answer the second research question: “Does
ARRF impact glucose level outcomes?” Since ex-
isting predictors of HbAlc include demographic
factors, such as the duration of diabetes?® and
clinical conditions, such as BMI?¥ % both factors
were included in the data analysis. The HbAlc
level was used as the dependent variable, and
duration of diabetes and BMI were used as inde-
pendent variables. Multicollinearity was con-
firmed by calculating the variance inflation fac-
tor (VIF). Residual analysis was performed to
confirm that the data followed a normal distribu-
tion.

The required sample size was determined us-
ing G*Power 3.1 software (University of Dussel-
dorf, Germany)®. Assuming a large effect size
of 0.3, an alpha level of 0.05, and up to three vari-
ables, G*Power 3.1 estimated that at least 41
subjects were necessary to obtain a power of
80% to detect a significant regression. Therefore,
at least 82 participants were required for analy-
sis in the two groups. Finally, 93 patients were
included in this study. All statistical analyses
were performed using the statistical software
package SPSS (version 23.0;IBM Corp., Armonk,
NY, USA) and all p-values of < 0.05 were consid-
ered statistically significant.

Results

Participant characteristics (Table 1)

The demographic and clinical characteristics
of the 93 patients who met the inclusion criteria
are listed in Table 1. Median patient age (range)



Table 1 Characteristics of the Study Sample
Variable Category oy L PRIt P
Age in years 66 (35—87) 68 (35-87) 65 (41-83) 0.23
YD:;;‘SHOH of diabetes, in 120 (01-440) 120 (01-440) 145 (50-400) 022
HbAlc (%) 69 (55-10.7) 65 (65-69) 74 (7.0-107) <0.01
BMI 241 (165-358) 236 (165-356) 246 (164-358) 011
ARRF 75 (48-98) 785 (48—89) 73 (56—98) 041
Self - care 110 (75-141) 1115 (90-137) 107 (75-141) 022
Family size 3(2-7) 2 (2-17) 3(2-17) 049
Treatment method n (%) Diet 27 (29.0) 15 (313) 12 (26.7) 0.74F
Exercise 25 (26.9) 14 (29.2) 11 (244) 073t
Oral agents 78 (839) 41 (854) 37 (82.2) 071
Injection 41 (441) 13 (27.1) 28 (62.2) <0017
Oral agents 29 (312) 8 (167) 21 (467) <0011

and injection

Note. Mann-Whitney U test, T Chi-square test, a : Good glycemic control group (HbAlc < 7 %), b : Poor glycemic control group (HbAlc >

7 %). Data are expressed as median (range) or n (%).

Abbreviations : HbA1C, glycated hemoglobin Alc ; ARRF, Ability to Recognize and Respond to Family support ; BMI, body mass index.

was 66 (35-87) years. The median HbAlc level
and duration of diabetes were 6.9 (5.5-10.7) % and
12.0 (0.1-44.0) years, respectively. No significant
differences were observed in median age, dura-
tion of diabetes, family size, BMI, ARRF, and
self-care between the two groups. In terms of di-
abetes medication, significant differences in the
use of injections (x2=12.6, p <0.01) and the com-
bination of both oral drugs and injections (x? =
110, p<00l) were found between the two
groups. More participants received injections in
the poor than in the good glycemic control

group.

Overall correlations between ARRF, self-
care, and glycemic control

Although the overall correlation between
ARRF and self-care was high (Spearman's rank
correlation coefficient (rs) = 0.61, p < 0.01), there
was no statistically significant correlation be-

tween ARRF and HbAlc (rs = —0.17, p = 0.11).

Correlations between ARRF, self-care, and
glycemic control in the good and poor glycemic
control groups (Table 2)

ARRF showed a positive correlation with self-
care behaviors in both good (rs=0.58, p<0.01l)
and poor (rs=0.61, p<0.01) glycemic control
groups. Furthermore, ARRF and glycemic con-
trol showed a significant negative correlation (rs
=-030, p=004) in the good control group,
whereas there was no significant correlation be-
tween ARRF and HbAlc (rs= —0.02, p=0.88) in
the poor glycemic control group.

Effect of ARRF on HbAlc in the good glyce-
mic control group

This study showed a significant negative cor-
relation between ARRF and glycemic control in
the good glycemic control group. Therefore, the



Table 2 Spearman's Rank Correlation
Coefficient between ARRF, Glycemic Control
(HbA1c), and Self-Care

HbAlc Self-care

Good group?

—-0.30" 0.58™
ARRF (n = 48)
Poor groupb 002 061"
(n = 45) ’ ’

Note. aGood group:Good glycemic control group (HbAlc < 7 %),
bPoor group:Poor glycemic control group (HbAlc > 7 %).
Abbreviations: HbA1C, glycated hemoglobin Alc; ARRF, Ability
to Recognize and Respond to Family support.

p <005, *p <001

effect of ARRF on HbAlc was analyzed in the
good glycemic control group. Table 3 presents
the hierarchical multivariate analysis with a
forced entry method of the effect of ARRF on
HbAlc. There were no missing values, multiple
answers, or non-responses in the responses to
HbAlc, ARRF, duration of diabetes and BMI of
the 48 patients who were analyzed. As shown in
Step 1, the duration of diabetes (in years) and
BMI explained approximately 13.0% of the total
variance in HbAlc levels in the good glycemic
control group (p =0.03). Furthermore, during Step
2, there was a significant R? change with the ad-
dition of ARRF (R?=0.31, p<0.01), indicating a
significant beneficial impact of ARRF on HbAlc

levels in the good glycemic control group. The
standard partial regression coefficient of ARRF
was —0.38 (p=0.01). ARRF had a greater effect
on HbAlc than did the other factors.

Discussion

This study demonstrated a significant correla-
tion between ARRF and self-care in men with
T2DM. Further, in the good glycemic control
group, there was a statistically significant corre-
lation between ARRF and HbAlc, and ARRF
had a greater effect on glycemic control than did
the duration of diabetes and BMIL

Family support has been reported to be relat-
ed to self-care?. Likewise, family support plays
a crucial role in the self-management of adult di-
abetic patients®. Although many studies have
indicated that family support is related to self-
management behaviors, this is the first study to
report that patients views of family support
(e.g., ARRF) are related to self-management be-
haviors. This study raised a question about view-
ing patients as individuals who are dependent on
family support. The results demonstrate that pa-
tients also play a role in enhancing the efficacy
of family support, as well as their own ability to
actively engage with their families. The results
also indicated that ARRF is related to HbAlc
levels; specifically, ARRF is a predictor of
HbAlc. Although the importance of patient-fami-

Table 3 Multiple Regression Analyses of the Influence of ARRF on HbA1c in the

Good Glycemic Control Group (n = 48)

Step 1 Step 2
Independent variable B D VIF B D VIF
Duration of diabetes 0.32 0.03 1.05
0.31 0.05 1.05
BMI -0.28 0.06 1.07
-0.23 0.15 1.05
ARRF -0.38 0.01 1.03
R2 0.13 0.03 0.31 <0.01
Adjusted R? 017 0.25

Note. Hierarchical multivariate analysis with a forced entry method.

Abbreviations: HbAlc, glycated hemoglobin Alc; BMI, body mass index; ARRF, Ability to Recognize and Respond to Family

support; f, standardized partial regression coefficient, VIF, variance inflation factor; R? coefficient of determination.



ly education on glycemic control in diabetes mel-
litus has been long known, previous studies have
noted that the most effective intervention for re-
ducing HbAlc levels is patient education® 0.
The findings of this study support the impor-
tance of focusing on patients to improve the re-
lationship between patients and family members
using ARRF. No studies have shown that family
education improves HbAlc levels. Instead, pa-
tient education using ARRF might improve fam-
ily support. In other words, the simultaneous use
of patient-family education on glycemic control
and patient education to improve ARRF might
work synergistically to improve glycemic control
in patients. Additionally, families of diabetic pa-
tients have been reported to experience a high
psychological burden and a low quality of life3V.
Patient education on how to recognize family
support might reduce the family’'s burden and
the conflict between patients and their family
members.

This study also found that ARRF has a great-
er impact on HbAlc levels than the duration of
diabetes or BMI. The existing predictors of
HbAlc include demographic factors, such as the
duration of diabetes %, and clinical parameters,
such as BMI#Y %) Interestingly, ARRF, which is
the patients' recognition of support, had a great-
er effect on HbAlc than the above-mentioned
clinical characteristics. The duration of diabetes
1s unchangeable. Furthermore, it is difficult to
control BMI because it is affected by many fac-
tors . Conversely, improved ARRF might pro-
vide long-term glycemic control in patients, inde-
pendent of demographic factors and clinical
conditions. Therefore, providing educational in-
terventions to improve ARRF might prevent di-
abetic complications.

In the poor glycemic control group in this
study, ARRF correlated significantly with self-
care, but not with glycemic control, suggesting
that it is challenging to improve glycemic con-
trol by educational interventions alone in pa-
tients education using ARRF with men with
poor glycemic control. The American Associa-
tion of Diabetes Educators® recommends diabe-
tes care support, which considers intermediate

and long-term outcomes, such as behavioral
changes, to improve outcomes in diabetic pa-
tients. The significant correlation between
ARRF and self-care behaviors, which are inter-
mediate behavioral goals, suggests that ARRF
might also serve as an important predictor of
long-term outcomes in the poor glycemic control
group.

This study identified a significant correlation
between ARRF and self-care in men with
T2DM. Moreover, there was a significant corre-
lation between ARRF and glycemic control in
the good glycemic control group, indicating that
ARRF is a predictor of HbAlc. The above re-
sults suggest that ARRF can serve as a predic-
tor of the efficacy of educational interventions
for diabetes control and daily activity levels in
men with T2DM.

This study has some limitations. First, this
was a single-center cross-sectional study that
collected data from an advanced treatment hos-
pital; therefore, the findings cannot be general-
ized to the general population, and it is neces-
sary to conduct the Investigation including
facilities other than advanced treatment hospi-
tals. Second, this study showed that men with
T2DM might become an intervention point in
the relationship between the patient and their
family; however, the specific methods for such
interventions remain unclear. Further research
1s necessary to plan and implement effective in-
terventions in future studies.

Conclusions

This study revealed that ARRF plays an es-
sential role and can serve as a predictor of the
efficacy of educational interventions for diabetes
control in men with T2DM, and that patients’
education about ARRF is required to prevent or
delay diabetes-related complications. ARRF is
useful for good glycemic control in men with
T2DM.
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