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Abstract:

Objective: To assess the prevalence of self-care practices, and family support among people with type 2 diabetes.
Material and Methods: We conducted a cross-sectional study among outpatients for people with type 2 diabetes, at a
teaching hospital in Kathmandu, Nepal. We modified the Summary of Diabetes Self-Care Activities, and Diabetes Family
Behavior Checklist scales; to measure self-care practices and perceived family support, respectively, so as to better suit
the Nepali context. We performed an exploratory factor analysis to identify independent, latent dimensions of family
support.
Results: We recruited 411 patients (56.9% females), aged between 25 and 92. From these, we found high levels of
adherence to daily intakes of the oral hypoglycemic agent (98.2%) and insulin (100.0%), daily physical activity (86.4%)
and daily vegetable consumption (78.3%). Respondents commonly reported that they, and their family members ate
meals together (98.1%). Family members also suggested things to help them take their medications on time (89.5%)
and additionally helped them to decide on changes based on their glucose test results (84.2%). Exploratory factor
analysis uncovered three behavior dimensions: nagging and arguing (“authoritarian”), praise and encouragement
(“supportive”) and plan-making (“planning”).
Conclusion: We presented data on self-care as well as family support among people with type 2 diabetes, tailored to
the local context. From the data a high level of medication adherence and daily physical activity was observed.
“Eating together” was the most reported family support behavior. We identified three dimensions of family support
behaviors, which are potentially helpful for future health promotion programs, and provides a methodological
basis for future studies in other low and middle-income countries.
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Introduction

Material and Methods

We conducted a hospital-based, cross-sectional
study in Kathmandu, Nepal; from October to December,
2019, at Tribhuvan University Teaching Hospital’s (TUTH)
outpatient department, among people with type 2 diabetes.
The TUTH’s endocrinology outpatient department runs
three days per week, and the general practice outpatient
provides service six days per week. Both outpatient
department receives, manage, and follow-up the people
with type 2 diabetes.
We calculated the sample size based on an
estimate of the proportion of participants having a high
level of diabetes self-care behaviors. No previous estimate
for this proportion could be found in the literature, so we
assumed that 50.0% of people with type 2 diabetes had
high adherence to self-care behaviors. Using a 95.0%
level of confidence and a 5.0% margin of error, a sample
size of 385 was deemed sufficient. We added a 10.0%
non-response rate to the calculated sample size; hence,
the final sample size was increased to 428 individuals.
After contacting the hospital administrator and
explaining the objectives of the study, permission was
given, and letters were sent to the heads of the
Departments of Endocrinology and General Practice.
Verbal permission to conduct the study along with
access to the medical records was granted from each
department. Using the medical records, we identified
potential participants from the list of outpatients who
visited the hospital; whomwere expected to return for
follow-up visits and diabetes management. Inclusion
criteria included: (1) age 18 years or over; (2) attending the
outpatient department; (3) previous diagnosis with type 2
DM for 3 months or longer at the time of the study, and
(4) able to communicate unassisted in the Nepali
language. We excluded patients who were dependent on
other family members for daily living, those with cognitive

In 2017, there were 425 million adults, aged 20 to
70, who were suffering from diabetes globally; 90.0% of
whom had type 2 diabetes mellitus (DM).1 Control of
blood glucose levels, also known as glycemic control,
helps to prevent or delay DM-related microvascular and
macrovascular complications.2 Self-care practices that
contribute to achieving glycemic control and reducing
complications in people with type 2 diabetes include
medication adherence, dietary behaviors, physical activity,
self-monitoring of blood glucose levels and foot care.3–5
However, adherence to self-care practices may vary by
activity6, and self-care practices in each country vary in forms
along with prevalence; based on each country’s context.
Family support is the support provided by any
family member to a person having a disability, which may
include a child, an adult, or a parent. Many studies have
shown that family support can improve self-care among
diabetic patients.7–9 However, the expression and function
of family support may vary according to culture. 10–12
Culturally, nuanced care, strategies, and meaningful
approaches are to be considered for better self-care
management among people with type 2 diabetes. However,
previous studies on family support have been conducted
in high-income countries7–9, and the findings may not be
generalizable to low- and middle-income countries.
Little information is available about diabetes selfcare practices and family support among people with type
2 diabetes in Nepal; a low-income country in South Asia,
undergoing an epidemiological transition. Such information
can contribute to improvement in diabetes health promotion
program designs and planning. This study; therefore,
aimed to assess the prevalence of self-care practices and
family support among people with type 2 diabetes in
Nepal.
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but fruit consumption varies, based on various factors.
We; therefore, replaced the question: “On how many of
the last 7 days did you eat five or more servings of fruits
or vegetables?” with two separate questions. The first
one being: “On how many of the last 7 days did you
consume 1 cup/bowl of fruit per day?”, and the second
being: “On how many of the last 7 days did you consume
2 cups/bowls of vegetables per day?”. In addition, an
offering of sweets or mithai, which contain a high concentration of sugar, and are generally deep-fried in oil or
ghee, is a common practice in Nepali culture during either
festivals or on special occasions. Offers of sweets or
mithai may come with undue pressure: it is considered
polite to accept the offered sweets, while any refusal is
considered rude. We thus added one additional question
in the diet domain regarding the refusal of offered
sweets/mithai within the past month.

impairment or nervous system disability, those with serious
comorbidity and those who lived alone. Data collectors
approached potential participants, informed them about
the study, and asked those who showed a willingness
to participate for their written informed consent. After the
participant read and signed the informed consent form,
they were interviewed using a structured questionnaire.
Modified versions of the summary of diabetes selfcare activities (SDSCA)13 coupled with the diabetes family
behavior checklist (DFBC)14 were used to measure selfcare practices and perceived family support, respectively.
These instruments were first translated by an expert from
English to Nepali, and then translated back to English
by another expert; whom had not been exposed to the
source documents. Discrepancies between the two English
versions were used to identify potential translation issues
in the Nepali version, which was then resolved by the
investigators and the translators to obtain the final
version.

Measurement of perceived family support among
people with type 2 diabetes
We measured perceived family support using the
Measurement of diabetes self-care behaviors
Self-care behaviors included five domains: (1) DFBC." The DFBC consists of 21 items on a 5-point
medication adherence; (2) physical activity; (3) dietary scale, reflecting the frequency of support provided by
behaviors; (4) self-monitoring of blood glucose (SMBG) and family members: (1) represents no support provided at all,
(5) foot care. We kept the questions regarding medication (2) represents not more frequently than twice a month, (3)
adherence, physical activity, SMBG and foot care as indicates more than twice a month, up to once a week, (4)
they appeared on the SDSCA instrument, and we represents more than once a week, up to several times
modified the questions regarding dietary behaviors to a week, and (5) indicates at least once a day. The study
suit the local context. Firstly, Nepalese people tend to instrument included five additional items, from the original
have 2 big meals per day, however, Nepalese health DFBC, to suit the Nepali context of diabetes control, such
personnel generally recommend people with diabetes to as serving or requesting to have more vegetables than
have 5 small meals throughout the day. We decided to rice. White rice, which has a high glycemic index15, occupies
replace the question: “How many of the last 7 days have the major portions of each meal in every household in
you followed a healthy eating plan?” with the question: Nepal. Healthcare practitioners generally recommend
“How many days (within the last 7 days) did you eat 5 diabetic patients to have more vegetables than rice at each
or more small meals per day?”. Furthermore, Nepalese meal, so as to potentially lower the glycemic index of the
people tend to eat one cup/bowl of vegetables per meal, meal. We also added items on serving, or requesting five
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participants who monitored blood glucose levels three or
more times during the last seven days as having adequate
adherence to SMBG, following the “guideline for selfmonitoring of blood glucose in adults with diabetes”.16
We defined foot care behavior adherence according to
whether the participant checked his/her feet, and the
inside of his/her shoes every day in the last seven days.17
We dichotomized responses to the family support
items as: “Never engaged in the behavior” (response 1) vs.
“Ever engaged in the behavior” (response 2-5), and
presented the prevalence of family support behaviors
using descriptive statistics. We also used this dichotomized
scale in exploratory factor analysis (EFA). Of the 19
questions, on our modified DFBC, we excluded 2 items
where the prevalence was over 90.0%; for example, items
whose answers were too homogeneous to distinguish
patterns (“eat at the same time as you” and “let you sleep
rather than waking you up for medicine”). We created a
scree plot to estimate the number of factors to identify,
and performed EFA using orthogonal rotation. We retained
questions where the factor loading exceeded 4.0 for
the subsequent round of EFA, so as to create the most
parsimonious factors. We found that 7 question items; for
example, (How often do family members) “suggest things
that help you to take your medicines/insulin on time?”,
“help you to decide changes based on glucose results?”,
“encourage you to participate in sports?”, “criticize you
for not recording your blood glucose results?”, “eat other
food that is not part of your diabetic diet?”, “not let you
eat offered sweets?”, and “prepare a separate meal
for you during special occasions?” were removed as all
these variables that did not load on any factor with a
loading higher than 0.40. To validate the identified family
support factors, we derived the individual score for each
factor, and assigned an arbitrary cut-off point at the 75th
percentile of each factor, so as to classify the level of
family support in the factor as: “High” (75th percentile or

or more small meals per day; and whether family members
did: “Not let you buy sweets” and: “Not let you eat offered
sweets”, as well as whether family members “(Prepared)
a separate meal for you during occasions”. This was done
to adapt the study instrument to a Nepali context.
We checked the completed questionnaires for
completeness prior to data entry, which was conducted
using EpiData version 3.1. Univariate descriptive analysis
was performed to present the distribution of basic
characteristics of study participants, self-care activities,
and family support. Exploratory factor analysis was
performed to identify the underlying components of
perceived family support. All data analyses were conducted
using the R language and environment.
Regarding diabetes self-care behaviors, medication
adherence was defined as: whether the respondent took
their prescribed medicine/insulin on all seven days of the
past week. In rregards to physical activity, the original
questionnaire measured physical activity using two items:
frequency of physical activity related to work/household
chores, and frequency of recreational physical activity.
We combined these two items into one, and categorized
participants into sedentary, moderately active and active.
Sedentary patients included those who did not do any
chores, nor performed any recreational physical activity
during the past week. Moderately active patients referred
to those who did some chores or performed recreational
physical activity for fewer than 7 days in the past week,
while active patients referred to participants who did chores
or performed recreational physical activity for 7 days in
the past week. In terms of dietary behaviors, we classified
participants as having adherence to diet if; for the past
7 days, they had five or more small meals every day,
consumed at least 2 bowls of vegetables every day and
1 or more bowls of fruit every day, consumed fatty food
or red meat once or not at all, or within the past month,
refused sweets when offered to them. We considered
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Table 1 Basic characteristics and health profiles of study
participants (n=411)

higher) or: “Low” (below 75th percentile). These were then
cross-tabulated with the prevalence of the dichotomized
responses for each item of family support behavior.
This research was approved by the Institutional
Review Board of Prince of Songkla University, Hat Yai,
Thailand (REC. 62-204-19-9) and the Nepal Health
Research Council (Reg. no. 588/2019).

Characteristic
Gender: Female
Age group (years)
21-35
36-50
51-65
66-80
81-95
Ethnicity
Brahmin
Chhetri
Newar
Janajati
Dalit
Others
Marital status
Never married
Married
Widowed
Current address
Within Kathmandu
Outside Kathmandu
Education
Illiterate (no formal education)
Literate (no formal education)
Primary school level (grades 1-5)
Lower secondary and secondary (grades
6-10)
School leaving certificate and higher
secondary
University degree or higher
Income range (monthly; Nepali rupees)
<10,000
10,000–20,000
>20,000–30,000
>30,000–40,000
>40,000
Family type
Nuclear family
Joint/extended family
Duration of diabetes
3–12 months
>12 months–5 years
>5–10 years
>10 years
Diabetes treatment
Oral hypoglycemic agent only
Oral hypoglycemic agent and insulin
Insulin only

Results

We approached 428 eligible patients in the
outpatient departments of TUTH, of which 411 consented
to participate (96.0% response rate). More than half of
the participants were female, and almost three-quarters
were between the ages of 36 to 65 (Table 1). The most
common ethnicity was Brahmin. Nearly all participants
were married (93.7%), more than half earned less than
10,000 Nepalese Rupee [$90 United States dollar ($)] per
month and 60.0% lived in a nuclear family. Three-quarters
had had diabetes for more than 12 months, and nearly
half were on two or more medications for diabetes.
Most participants had at least one comorbidity; the
most common being hypertension. Nearly all (98.3%)
participants received a fasting blood sugar test, while
testing for HbA1c was relatively uncommon (31.1%).
Among participants who were prescribed oral
hypoglycemic agents and insulin, nearly all took medicines
daily during the past 7 days (Table 2). Most participants
had been physically active every day during the past
7 days. Adequate vegetable consumption was more
common than adequate consumption of fruits, and having
5 or more small meals per day. More than half of the
participants ate fatty food, or red meat only once, or
had not during the last 7 days, and nearly three quarters
had refused offered sweets within the past month.
SMBG was not a common practice. Half of the participants had checked their feet every day within the last 7
days; whereas, less than a third had checked the inside
of their shoes every day within the last seven days.
Journal of Health Science and Medical Research
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Frequency (%)
234 (56.9)
47 (11.4)
119 (29.0)
177 (43.1)
64 (15.6)
4 (1.0)
125 (30.4)
67 (16.3)
60 (14.6)
107 (26.0)
17 (4.1)
35 (8.5)
7 (1.7)
385 (93.7)
19 (4.6)
224 (54.5)
187 (45.5)
132 (32.1)
69 (16.8)
28 (6.8)
32 (7.8)
100 (24.3)
50 (12.2)
216 (52.6)
96 (23.4)
55 (13.4)
27 (6.6)
17 (4.1)
247 (60.1)
164 (39.9)
99 (24.1)
167 (40.6)
80 (19.5)
65 (15.8)
284 (69.1)
53 (12.9)
17 (4.1)
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Table 2 Diabetes self-care practices of study participants
(n=411 unless stated otherwise)

Table 1 (continued)
Characteristic
None
Others
Number of drugs
None
One
Two or more
Don’t know
Comorbidities
Hypertension
Chronic obstructive pulmonary disease
Cardiovascular diseases other than
hypertension
Kidney disease
Cerebrovascular disease
Thyroid disease
Others1
Had one or more comorbidities
Fasting blood sugar (mg/dl)2
Controlled (≤130)
Uncontrolled (>130)
Not measured
Glycated hemoglobin level
Controlled (<7%)
Uncontrolled (≥7%)
Not measured

Frequency (%)
55 (13.4)
2 (0.5)

Self-care behaviors
Medication adherence
Oral medicine (n=340 patients)
Insulin (n=70 patients)
Physical activity
Sedentary*
Moderately active**
Active***
Dietary behavior
Ate >5 small meals†
Ate >2 bowls of vegetables†
Ate >1 bowl of fruits†
Ate fatty food or red meat‡
Refused offered sweets within the past
1 month
Self-monitoring of blood glucose
Monitored blood glucose level⁋
Foot care
Checked feet†
Checked inside of shoes†

55 (13.4)
161 (39.2)
187 (45.5)
8 (1.9)
151 (36.7)
9 (2.2)
58 (14.1)
9 (2.2)
10 (2.4)
34 (8.3)
33 (8.2)
219 (53.3)
175 (42.6)
229 (55.7)
7 (1.7)

334 (98.2)
70 (100.0)
23 (5.6)
33 (8.0)
355 (86.4)
63 (15.3)
322 (78.3)
186 (45.3)
228 (55.5)
287 (70.0)
59 (14.4)
210 (51.1)
135 (32.8)

Every day in the last 7 days. ‡At most once in the last 7 days.
At least three times in the last 7 days.
*Sedentary: did not perform chores or recreational physical activity
in the past 7 days
**Moderately active: performed chores or recreational physical
activity, for a total of <7 days in the past 7 days
***Active: performed chores or recreational physical activity every
day in the past 7 days

†

45 (10.9)
83 (20.2)
283 (68.9)

⁋

dyslipidemia, psychiatric illness, hyperuricemia
milligrams per deciliter

1

2

Table 3 shows a frequency list of family behaviors,
as reported by the participants. The three most commonly
reported family support behaviors were eating at the
same time as the participants (98.1%), suggesting ways
to help participants take medicine/insulin on time (89.5%),
and helping participants to decide on changes based on
glucose results (84.2%). The least commonly reported
family support behaviors included letting the participants
sleep, rather than rousing them to take their medicine
(7.5%), criticizing the participants for not recording blood
glucose results (29.2%) and criticizing the participants
for not being physically active (33.3%).
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Exploratory factor analyses yielded 3 factors of
family support behaviors; as shown in Table 4. The
behaviors that loaded onto the first factor included:
nagging about testing blood sugar level, nagging about
following the diet, arguing with the participant about
self-care activities and preventing the participants from
accepting offered sweets. As most of these activities
were associated with control and criticism, we labeled this
factor: "Authoritarian behavior”. The behaviors that loaded
onto the second factor included: praising the participants
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Table 3 Diabetes Family Behavior Checklist; as reported by study participants
Family behavior

“Ever” performed
Frequency (%)

Ate at the same time as you
Suggested things that helped you to take medicines/insulin on time
Helped you to decide changes, based on your glucose results
Planned family activities that fit your diabetes self-care
Prepared a separate meal for you during special occasions
Bought things for you to carry in case of hypoglycemia
Served you/requested you to have more vegetables than rice
Served you/requested you to have 5 or more small meals
Nagged you about following a diet
Argued with you about diabetes self-care activities
Nagged about testing blood sugar level
Gave praise when you followed a diet
Prevented you from eating sweets offered to you
Congratulated you for adhering to your diabetes self-care
Ate other food that is not part of your diabetic diet
Encouraged you to participate in sports
Prevented you from buying sweets
Exercised with you
Criticized you for not being physically active
Criticized you for not recording your blood glucose results
Let you sleep rather than waking you to take your medicine

403 (98.1)
368 (89.5)
346 (84.2)
329 (80.0)
320 (77.9)
317 (77.1)
304 (74.0)
303 (73.7)
300 (73.0)
296 (72.0)
295 (71.8)
281 (68.4)
238 (57.9)
228 (55.5)
227 (55.2)
175 (42.6)
162 (39.4)
153 (37.2)
137 (33.3)
120 (29.2)
31 (7.5)

Table 4 Results of factor analysis of perceived family support; according to diabetes patients (n=411)
Factor loadings

Factor 1
(Authoritarian)

Factor 2
(Supportive)

Praised you when you followed the diet
Nagged you about testing blood sugar level
Criticized you for being physically inactive
Nagged you about following the diet
Argued with you about diabetes self-care activities
Planned family activities that fit your diabetes self-care routine
Congratulated you for adhering to your diabetes self-care routine
Exercised with you
Bought things for you to carry in case of hypoglycemia
Served you/requested you to have more vegetables than rice
Prevented you from accepting offered sweets
Served you/requested you to have 5 or more small meals
Percent variance explained
Eigen values

-0.121
0.582*
0.359
0.889*
0.738*
0.314

0.565*

0.404*
17.5%
2.1

0.512*
-0.101
-0.112
0.607*
0.426*
0.469*
0.567*
14.3%
1.7

Factor 3
(Planning)

0.340
0.762*
0.514*
0.244
8.0%
1.0

*Factor loading>0.40
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family support among people with type 2 diabetes receiving
care at a tertiary center hospital in Kathmandu, Nepal.
We used validated instruments, tailored to suit the context
of the study setting, and found a high level of adherence
to self-care behaviors in the domains of medication
adherence and physical activity. However, adherence to
dietary behaviors, self-monitoring of blood glucose, and
foot care varied. Family support behaviors appeared to
exist in three domains, but the prevalence of family support
behaviors within each domain was very heterogeneous.
The most performed self-care practice in this
study was medication adherence (>98.0%), followed by
physical activities (>94.0%). This high percentage of
medication compliance was also found in studies from
Ethiopia, China and Malaysia. 18–20 The high level of
compliance could be due to the influence of the study
setting; wherein, there was a high level of trust in, and
respect for, the attending clinicians.21 Adherence to physical
activity in our study was higher than in Malaysia, India
and Ethiopia.18,20,22 A possible reason is that we considered
work/household related chores to be physical activity,
unlike in other studies. Howbeit, this difference might also

when following the diet, criticizing the participants for
being physically inactive, congratulating the participants
for adhering to self-care, exercising with the participants,
serving or requesting the participants to eat more vegetables
and to have smaller meals. As most of these behaviors
were associated with showing support, we labeled this
factor: "Supportive behavior”. The behaviors that loaded
onto the third factor included: planning family activities
and buying things for the participants to carry in case of
hypoglycemia. These behaviors were labelled as: "Planning behaviors”. We validated the results of exploratory
factor analyses using an arbitrary categorization of the
behavioral levels, based on the factor analysis score of each
factor, into high (above the 75th percentile) and low (75th
percentile or lower) levels of “Authoritarian”, “Supportive”,
and “Planning” behaviors. The prevalence of family support
behaviors among those in the “high” group are shown in
Table 5.

Discussion

This study investigated sociodemographic and
disease characteristics, self-care practices, and perceived

Table 5 Prevalence of reported family support among those with a high level (75th percentile ranking or higher) of
authoritarian, supportive and planning domains of family support
Variables

Factor 1 (%)
(Authoritarian)

Factor 2 (%)
(Supportive)

Factor 3 (%)
(Planning)

Praised you when you followed a diet
Nagged about testing blood sugar level
Criticized you for not being physically active
Nagged you about following a diet
Argued with you about diabetes self-care activities
Planned family activities that fit your diabetes self-care
Congratulated you for sticking in your diabetes self-care
Exercised with you
Bought things for you to carry in case of hypoglycemia
Served you/requested you to have more vegetables than rice
Prevented you eat offered sweets
Served you/requested you to have 5 or more small meals

73.0
100.0
88.0
100.0
100.0
88.0
69.0
49.0
71.0
91.0
86.0
81.0

98.0
87.1
88.1
76.2
73.3
77.2
97.0
71.3
84.2
99.0
62.4
100.0

77.6
50.0
10.2
48.0
63.3
100.0
76.5
33.7
100.0
74.5
56.1
95.9
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be due to differences in lifestyles. Age could also have
contributed to this difference, as more than four-fifths of
our participants were less than 65 years of age, therefore
they may have been able to perform daily physical
activities.
Most of the participants had consumed two or
more bowls of vegetables every day for the past week,
whereas less than half had consumed one or more bowls
of fruit. In Nepali cuisine, vegetables are a fundamental
component of each meal, and families generally will make
sure that each person has a cup of vegetables with
each meal; regardless of their income. Fruit, on the other
hand, is not considered as essential as vegetables, and
will be consumed only by those who can afford it. Over
half of all participants earned 10,000 Nepalese rupee
($90 per month) or less, and this low level of income
might explain the discrepancies between vegetable and
fruit consumptions. Low consumption of fruit was also
reported in studies from India.22,23 The prevalence of
fatty foods or red meat consumption in this study was
higher than in previous studies22,23, which may be due to
the timing of our study. This study was conducted in
between two major festivals of Nepal (Dashain and Tihar);
wherein, the primary dishes cooked at these festivals
consist of goat’s meat along with deep-fried food.
One-tenth of respondents adhered to SMBG,
a result similar to findings reported in Ethiopia and
Ghana.24,25 The perceived, higher cost of self-monitoring
may have been the cause of low adherence to SMBG.26
The prevalence of checking one’s own feet in this study
was higher than in a study from Pakistan, but the
prevalence of checking the inside of one’s shoes was lower
than the prevalence found in studies from Ethiopia and
India.27–29 Further, quantitative analyses and qualitative
data are needed for a better understanding of the low
level of foot care adherence found in our study.
In contrast to the two domains of family support
behaviors presented in the original DFBC instrument, our
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EFA identified 3 domains; for example, “Authoritarian”,
“Supportive”, and “Planning”. The “Authoritarian”
behaviors were similar to the non-supportive behaviors’
subscale in the DFBC, while the “Supportive” behaviors
were like the DFBC’s supportive behaviors subscale. The
additional family support behaviors of “Serve/request to
have more vegetables than rice” and “Serve/request to
have five or more small meals” loaded on the Supportive
behaviors domain, while “Not letting you eat offered
sweets” loaded on the Authoritarian behaviors domain,
showing consistency between the questions tailored to
the Nepali context and the domains in the original
DFBC. The similarities of these findings warrant further
investigation.
There are several advantages in adapting data
collection tools to suit the local context in the study of
diabetes-related behaviors, and potential behavioral
determinants. In regards to the healthcare system: the
lack of economic resources in Nepal has implications on
both access to medical care and the patient’s lifestyle.
Medical and lifestyle recommendations for patients in highincome countries may not be applicable, nor appropriate
for patients in low-resource settings.30 The value of food is
also different in Nepal compared to high-income countries.
Food is beyond nutrition; it is a means to develop,
maintain and foster interpersonal relationships as well as
bonds within and between both families and groups.31
Hence, changes in dietary restrictions, or intake patterns
can be misperceived as rejection or refusal of interpersonal relationships. Nepalese families function on a
collective basis and give deference to their elders, and
so these family values imply that family members may be
reluctant to engage in conflicting behaviors, or to criticize
diabetic patients who are often the more senior members
of the family. Measuring food intakeand family support
in ways that are consistent with these unique values
helps to create a better understanding of the distribution
of behaviors, along with potential behavioral determinants
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in a given population in manners that are relevant to
actual health education and public health practices. To
the best of our knowledge, this is the first study to measure
diabetes self-care behaviors, and family support with
standardized tools adapted to the Nepali context. However, several limitations should be taken into consideration.
Firstly, we did not undergo multiple iterations for validation
of the question items that were tailored to the Nepali
context, which might have potentially undermined the
validity of the findings. In addition, all responses in this
study were self-reported. If patients believed that
interviewers expected the participants to have a high level
of adherence to self-care behaviors, social desirability
could have influenced the responses, and the participants
could have over-reported the prevalence of self-care
behaviors. Lastly, this study was a hospital-based
cross-sectional study, conducted in only one tertiary
hospital in the capital city of Kathmandu. The findings
of this study cannot be generalized to the context of
rural Nepal, where most of the population lives and
healthcare resources are more limited.
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