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Purpose: To investigate the dietary knowledge, attitude and practice (KAP) among the 
family members (FMs) of Chinese type 2 diabetes mellitus (T2DM) patients and its influence 
on the KAP of T2DM patients.
Patients and Methods: Two hundred thirty-six pairs of hospitalized T2DM patients and 
their FMs (472 in total) in our hospital were enrolled. A pair of self-designed questionnaires 
on dietary KAP (Cronbach’s α ≥ 0.763, I-CVI ≥ 0.857, S-CVI = 0.964, 0.958) were used to 
collect data and assess the KAP towards diabetes diets.
Results: The mean score for dietary KAP of T2DM patients was 2.33 ± 0.60, 3.03 ± 0.44 
and 2.77 ± 0.38, whereas that of their FMs was 2.37 ± 0.55, 3.08 ± 0.48 and 2.82 ± 0.61, 
respectively. Pearson’s correlation analysis showed that the glycosylated hemoglobin 
(HbA1c) of T2DM patients was negatively correlated to their dietary practice (r = −0.218, 
P < 0.01). There was a positive correlation between T2DM patients and their FMs for dietary 
KAP (r = 0.306, P < 0.05). The dietary practice of T2DM patients was positively correlated 
with the dietary KAP of their FMs (r = 0.305, 0.252 and 0.136, respectively, P < 0.01). 
Logistic regression analysis revealed that the score for dietary knowledge and attitude, 
occupation, residence, family history, complications of the T2DM patient, and the sex and 
dietary knowledge score of the FM were significantly associated with dietary practice for 
T2DM patients.
Conclusion: The dietary attitude of FMs was moderate but dietary knowledge and practice 
were poor. Dietary KAP was positively correlated with T2DM patients and their FMs.
Keywords: type 2 diabetes mellitus, self-management, family characteristics

Introduction
Diabetes mellitus (DM) is characterized by hyperglycemia. DM is related to 
abnormalities in the metabolism of carbohydrates, fats and proteins, which results 
in chronic complications, including macrovascular, microvascular, and neuropathic 
disorders. The International Diabetes Federation (IDF) has estimated that one in 11 
adults is living with DM currently. This estimate translates to ~465 million people 
worldwide, and this number is expected to increase to ~700 million people by 
2045.1 Hence, the prevention and management of DM has become a major health 
challenge worldwide. One significant change in the latest American Diabetes 
Association (ADA) guideline Standards of Medical Care in Diabetes — 2020 is 
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that “lifestyle management” has been changed to “facil-
itating behavior change and well-being to improve health 
outcomes”. This change more appropriately emphasizes 
how effective behavior management and psychological 
well-being are crucial to achieving treatment goals for 
people suffering from DM.2 Practicing effective behavior 
management of the diet in DM patients can result in 
improved medical outcomes (eg, reduction in the level of 
HbA1c and blood pressure, decrease in cholesterol, 
reduced weight), and cost-effective care for patients and 
healthcare systems.2,3,15

The dietary practice of DM patients is influenced by 
their dietary knowledge and attitudes. Thus, some studies 
have focused on the knowledge, attitude and practice 
(KAP) of people with DM towards nutrition and diet, 
and mixed results have been obtained.4–8 However, most 
of a patient’s lifetime is spent at home with family mem-
bers (FMs), and patients are readily affected by these FMs. 
Hence, family factors are increasingly recognized as hav-
ing an important impact on the care of people with 
DM.9,17–21 Moreover, one study indicated that FMs pro-
vided diabetes-specific support most frequently with 
regard to medication adherence and exercise, which 
might be because it is easier to provide assistance in this 
regard than to provide help in diet management.10 Due to 
the culture in China and the previous One Child govern-
ment policy, it is quite common for 2–3 generations to live 
or eat together in China, resulting in more interactions in 
family dynamics. According to Interdependence Theory 
and Family Systems Theory, interactions in a family affect 
both patients and FMs and changes in one FM influence all 
others FMs.9 Some studies have illustrated the benefits of 
including the family dimension in the care of DM patients 
in the overall diabetes-related outcome and quality of 
life.9–12 However, no study has been performed on KAP 
towards diabetes diet (DD) among the FMs of Chinese 
people with T2DM and its influence on the KAP of such 
patients. Such a study would provide better insights into 
how FM interventions can reduce the burden of T2DM, 
and was the rationale for the present study.

Patients and Methods
Ethical Approval of the Study Protocol
The study protocol was approved by the ethics committee 
of the Third Affiliated Hospital of Sun Yat-sen University 
(Guangzhou, China). All participants provided written 
informed consent before study participation.

Inclusion and Exclusion Criteria for 
Patients FMs
The inclusion criteria for T2DM patients group were: (i) 
diagnosed with T2DM according to the definition put 
forward by the World Health Organization in 1999; (ii) 
age ≥18 years; (iii) DM diagnosis made ≥3 months pre-
viously; (iv) having basic literacy (able to read and under-
stand questions). The exclusion criteria for them were: (i) 
manage his/her diet totally by himself/herself; (ii) preg-
nancy; (iii) not able to complete the survey due to psycho-
logical/physical disorders (eg, acute complications of DM 
or serious illnesses of the heart, brain, lungs, or kidneys).

The inclusion criteria for FMs of T2DM patients were: 
(i) age ≥18 years; (ii) designated by the T2DM patient; 
(iii) having a major influence on the T2DM patient’s diet 
(eg, the patient’s spouse, parents, adult children, siblings, 
or other relatives). The exclusion criteria for them were (i) 
having DM of any type; (ii) not able to complete the 
survey due to psychological disorders or serious illnesses 
of the heart, brain, lungs, or kidneys.

Study Design
A descriptive cross-sectional study was conducted 
between September 2018 and January 2019 in the Third 
Affiliated Hospital of Sun Yat-sen University. We enrolled 
250 hospitalized T2DM patients with one of their FMs (ie, 
250 T2DM patients and 250 FMs, 500 people in total).

Questionnaire and Data Collection
Questionnaire Design
There was one questionnaire for the T2DM patient and 
one questionnaire for the FM. The first part of the patient 
questionnaire was on demographic characteristics (sex, 
age, nationality, education level, occupation, marital sta-
tus, source of diabetes knowledge) and disease-related 
information (current HbA1c, treatment regimen, family 
history, dietary dominance). The first part of the FM ques-
tionnaire was on demographic characteristics (sex, age, 
nationality, relationship with patient) and care giving- 
associated information (experiences in managing DM, 
time, and difficulty in taking care of the patient). 
The second part of the patient questionnaire and FM 
questionnaire contained questions on KAP regarding the 
diabetes diet (DD), based on reviewing literature in China 
and overseas.

The first version of the second part of the questionnaire 
(ie, KAP) comprised 66 items with a four-point ordinal 
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scale in each item. The rating scale was from 1 to 4. After 
several discussions and modifications, the first version of 
this part of the questionnaire was sent to a panel of seven 
experts (two endocrinologists, one nutritionist, three clin-
ical nurses, and one college teacher) by email. This was 
done to obtain amendments to aid the accuracy and rele-
vance of each item using a four-point rating scale from 1 
(“irrelevant”) to 4 (“highly relevant”). Twenty items with 
item-level Content Validity Index (I-CVI) < 0.78 were 
deleted and 11 items were refined moderately. The initial 
edition of the 46-item questionnaire (for the T2DM patient 
and FM) in two parts focusing on knowledge (items 1–16), 
attitude (items 17–27), practice (items 18–46) was formed.

Pre-Study: Analyses of Reliability and 
Validity
A pilot study on 21 pairs of T2DM cases and their FMs 
who were not included in the study was done. The validity 
and reliability of the questionnaire was analyzed using 
SPSS 20.0 (IBM, Armonk, NY, USA). In the questionnaire 
for T2DM patients, Cronbach’s α for the second section 
(ie, KAP) was 0.921, 0.882, 0.763, for knowledge, atti-
tude, and practice, respectively. Also, I-CVI was ≥0.857 
and scale-level CVI (S-CVI) was 0.964. In the question-
naire for FMs, Cronbach’s α for the second section (ie, 
KAP) was 0.939, 0.887, and 0.950, respectively, for 
knowledge, attitude, and practice. I-CVI was ≥0.857 and 
S-CVI was 0.958.

Data Collection
Questionnaires were administered by two researchers and 
two qualified professional nurses of endocrinology and 
metabolism trained as research assistants. Before distribut-
ing the questionnaire, researchers elucidated the aim of the 
study. Some attention was paid to patients and their 
families. For those who had problems in completing the 
questionnaires because of age, lack of literacy or visual 
impairment, researchers dictated questions to them and 
recorded their answers without providing hints. 
Repetitive checks were executed by trained researchers 
after the questionnaires were completed. Double- 
checking and validation were undertaken when the 
answers from the questionnaires were inputted into the 
database.

Factor Analysis of Questionnaires
A total of 250 pairs of questionnaires were distributed. We 
collected 236 pairs; 14 pairs of the questionnaires could 

not be completed because patients were transferred to 
other departments or discharged. All data from 236 pairs 
of the questionnaires collected were preprocessed using 
factor analysis. The Kaiser–Meyer–Olkin (KMO) value 
for KAP in the patient questionnaire was 0.940, 0.888, 
and 0.846, and the Bartlett test of sphericity was 
2863.494, 1039.710, and 965.015 (P < 0.01 for all), 
respectively. The KMO value for KAP in the FM ques-
tionnaire was 0.928, 0.906, and 0.947, and the Bartlett test 
of sphericity was 2685.562, 1560.029, and 2731.478, 
respectively (P < 0.01). Principal component analysis 
was used to extract factor variables in the KAP section 
of the questionnaires. The cumulative contribution ratio of 
KAP in the patient questionnaire was 67.12%, 57.83%, 
and 48.69%, and that in the FM questionnaire was 
70.21%, 65.52%, and 60.95%, respectively. After deleting 
item 40 with two factor loadings of >0.4, there were 45 
items in the final KAP section of the patient questionnaire 
and FM questionnaire.

Data Analyses
Data were analyzed using SPSS 20 (IBM, Armonk, NY, 
USA). P < 0.05 (two-sided) was considered significant. 
Data are the mean ± SD (for continuous variables) or as 
number and percentage (for categorical variables). Data 
were compared using Pearson’s correlation analysis. 
Logistic regression was used to analyze factors associated 
with the patient’s dietary practices with FM’s KAP as well 
as demographic and disease-related variables.

Results
Sociodemographic and Disease-Related 
Characteristics of T2DM Patients
A total of 133 (53.6%) T2DM patients were males. Also, 
39.4% of T2DM patients had a college education or 
higher, whereas 20.3% had a primary and lower education 
level. We found that 54.2% of T2DM patients were 
employed and 86.9% were married. Also, 48.7% of 
patients never received DD-associated education. The 
three most prevalent sources of DD knowledge were clin-
icians and nurses (69.9%), books, newspapers and maga-
zines (32.2%), and relatives and friends (31.4%). We 
discovered that 66.1% of T2DM patients had a dietary 
dominance in the family.

We discovered that 59.7% of patients did not have 
a family history of DM. The duration of DM was 
0.25–30 years, but for 41.5% of patients, the duration 
was <5 years. The mean number of diabetic complications 
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was 1.00 ± 1.07. The three most prevalent complications 
were peripheral vascular disease, retinopathy, and periph-
eral neuropathy. The mean HbA1c level of patients was 
8.85 ± 2.43% and, in 73.3% of cases, the HbA1c level was 
>7%. The mean body mass index of patients was 23.94 ± 
3.74 kg/m2, and 48.8% of them were overweight or obese.

Sociodemographic Characteristics of FMs
We found that 143 (60.6%) FMs were the spouse and 
157 (66.5%) FMs were female. The mean age of FMs 
was 47.20 ± 13.82 years, and 24.2% of FMs had grad-
uated from junior college/university. Also, 63.1% were 
employed. In addition, 62.7% of FMs had never 
received DD-associated education. The three most pre-
valent sources of DD knowledge were clinicians and 
nurses (50.4%), relatives and friends (39.8%), and tele-
vision and radio (35.2%). Also, the DD knowledge of 
20.3% of FMs was from the patients they cared for, and 
2.5% of FMs had never received any DD-associated 
information.

Care-Giving-Associated Information of 
FMs
We discovered that 82.2% of FMs had no experience of 
taking care of a relative with T2DM. Also, the daily 
duration of care-giving was <2 h for 34.3% of FMs. In 
addition, 22.9% of FMs had been taking care of a relative 
with T2DM for ≥10 years. Also, 43.2% of FMs had at 
least 1–2 types of difficulties in giving care to T2DM 
relatives, whereas 34.3% claimed no difficulty in routine 
care of a relative with T2DM.

Association Between the HbA1c Level and Dietary 
Practice
Pearson’s correlation analysis showed that the HbA1c 
level of T2DM patients was negatively correlated with 
their dietary practice (r = −0.218, P < 0.01). Also, the 
HbA1c level was negatively associated with each of the 
four dietary practices shown in Table 1 (r = −0.087 to 
−0.344, P < 0.05), among which the association between 
the HbA1c level and bad diet preferences was the stron-
gest (r = −0.344, P < 0.01).

KAP Regarding DD Among T2DM Patients
KAP scores regarding DDs overall and in each dimension 
among participants with T2DM are shown in Table 2. The 
item mean score in the dimension DD knowledge in 
T2DM participants was 2.33 ± 0.60, indicating that their 

dietary knowledge was between “not quite clear” and 
“clear”. In the dimension of dietary general knowledge, 
36.9% of responses to the question item “How to react 
correctly to hypoglycemia?” was “totally unclear” and 
“not quite clear”. In the dimension of nutrient composition 
and calculation, the score for the item “How to calculate 
the total calories you need every day?” was the lowest. In 
the dimension of the ratio and sources of the three main 
macronutrients, knowledge of protein was the lowest.

Table 1 Association Between the HbA1c Level and Dietary 
Practice of T2DM Patients

HbA1c 

(%)

Dietary practice −0.218**

Cooking habits and self-monitoring −0.152*
Bad diet preferences −0.344**

Reducing and increasing rate of blood glucose and 

hypoglycemia prevention

−0.119**

Management of vegetables and meat −0.087*

Notes: **P<0.01, *P<0.05.

Table 2 KAP Score with Regard Diabetes Diet (DD) Among 
T2DM Patients in Total and Each Dimensions (n = 236)

Number 
of Items

Item Mean 
Score (x ± 
s)

Knowledge DD knowledge 16 2.33±0.60
Ratio and sources of 

three main 
macronutrients

3 2.16±0.73

Nutrient composition 

and calculation

9 2.17±0.65

Dietary general 

knowledge

4 2.81±0.70

Attitude DD attitude 11 3.03±0.44
Knowledge of 
importance of DDs

2 3.46±0.57

Belief in diet 

management

9 2.94±0.48

Practice DD practice 18 2.77±0.38
Cooking habits and 
self-monitoring

7 2.92±0.47

Bad preference 4 2.97±0.41

Reducing the increasing 
rate of blood glucose

4 2.42±0.57

Management of 

vegetables and meat

3 2.65±0.58
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The mean score of the item DD attitude in T2DM 
patients was highest (3.03 ± 0.44), indicating that the 
overall attitude towards DD was moderate. However, 
8.9% of patients indicated “very unwilling” to “quite 
unwilling” to accept health education related to DD. In 
the dimension of belief in diet management, the item 
mean score was 2.94 ± 0.48, which was between “not 
quite confident” and “quite confident”. The score for 
the question “Do you have confidence in persevering 
diabetes diet during holidays, birthday, and social ban-
quet?” was the lowest among attitude items.

The item mean score of DD practice in T2DM patients 
was 2.77 ± 0.38, indicating that the overall DD practice 
was poor. Among four dimensions, the score for the “bad 
preference” dimension was the highest (2.97 ± 0.41), 
whereas the score for “reducing an increasing rate of 
blood glucose” was the lowest (2.97 ± 0.41). 
Undertaking prevention of hypoglycemia was the worst 
among overall dietary practices, and 64.8% of patients 
never or occasionally carried some sweets or biscuits 
with them in case of hypoglycemia.

KAP Regarding DD Among FMs
The KAP scores regarding DD overall and in each dimen-
sion among FMs are shown in Table 3. The item mean 
score of DD attitude among FMs was the highest (3.08 ± 
0.48) and DD knowledge among them was the lowest 
(2.82 ± 0.61), which was similar to that seen in T2DM 
patients. In the dimension of dietary general knowledge, 
42.4% of FM’s response to the question “How to correctly 
react to hypoglycemia?” was “totally unclear” and “not 
quite clear”, which was slightly more than that observed in 
T2DM patients. In the dimension of nutrient composition 
and calculation, the score of the question “Do you know 
the calculation method of ideal weight for people with 
type 2 diabetes?” was the lowest. In the dimension of the 
ratio and sources of three main macronutrients, knowledge 
of fat was the lowest.

We discovered that 9.3% of FMs indicated they were 
“very unwilling” and “quite unwilling” to accept health 
education related to DD, which was slightly higher than 
that in T2DM patients. In the dimension of belief in diet 
management, the score for the question “Do you have 
confidence in supervising and helping patients to persevere 
with diabetes diet when patients feel it not suitable?” was 
the lowest.

Likewise, among four dimensions of DD practice, the 
score of the bad preference dimension was the highest 
(2.93 ± 0.69), whereas the score for reducing an increasing 
rate of blood glucose was the lowest (2.65 ± 0.73). The 
score for the questions “Do you supervise and help 
patients making food by boiling, steaming and salad 
avoiding wok-fried and smoked food?”, “Do you remind 
and help patients to reduce the number of snacks (eg, 
French fries, melon seeds, jellies, biscuits) except for deal-
ing with hypoglycemia”, “Do you supervise and help 
patients add grains to staple food (eg, buckwheat, beans, 
nibbles)?”, “Do you remind and help patients to control 
daily fruit intake within 200 g (about one medium-sized 
apple) when he/she has achieved an ideal glycemic sta-
tus?” in the respective dimensions was the lowest. The 
score for helping patients to add some coarse grains into 
staple food was the worst: 47.0% of FMs responded with 
“never” or “occasionally”.

Association Between KAP Among T2DM Patients 
and FMs
According to Pearson’s correlation analysis, multiple com-
parisons of KAP scores among T2DM patients revealed 
positive correlations (r = 0.297–0.407, P < 0.01) and those 

Table 3 KAP Score Regarding Diabetes Diets (DD) Among 
Family Members in Total and Each Dimensions (n = 236)

Number 
of Items

Item 
Mean 
Score 
(x±s)

Knowledge DD knowledge 16 2.37±0.55
Ratio and sources of three 
main macronutrients

3 2.19±0.67

Nutrient composition and 

calculation

9 2.24±0.59

Dietary general 

knowledge

4 2.80±0.68

Attitude DD knowledge 11 3.08±0.48
Knowledge of importance 
of DDs

2 3.46±0.59

Confidence in diet 

management

9 2.99±0.53

Practice DD practice 18 2.82±0.61
Cooking habits and 
supervision

7 2.92±0.61

Bad preference 4 2.93±0.69
Reducing the increasing 

rate of blood glucose

4 2.65±0.73

Management of vegetables 
and meat

3 2.71±0.74
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among their FMs were also positive (r = 0.244–0.454, 
P<0.01) (Table 4). Multiple comparisons among KAP scores 
of T2DM patients and those of their FMs showed positive 
pairwise correlations (r = 0.134–0.506, P < 0.05). Moderate 
positive correlations were found between dietary knowledge 
of T2DM patients and that of their FMs (r = 0.431, P < 0.01) 
and also between dietary attitude of T2DM patients and that 
of their FMs (r = 0.506, P < 0.01). The positive correlation 
between the dietary practices of T2DM patients and knowl-
edge, attitude, and practice of their FMs was 0.305, 0.252, 
and 0.136, respectively (P < 0.05).

Univariate Analysis and Logistic Regression Analysis 
of DD Practice of T2DM Patients
We undertook univariate analysis between a dependent vari-
able (DD practice of T2DM patients) and independent vari-
ables (sociodemographic and disease-related characteristics 
of T2DM patients and their FMs). Age, occupational status, 
residence, sources of medical expenses, smoking status, 
alcohol consumption, receipt of dietary-health education, 
T2DM duration, number of complications and DM history 
of T2DM patients, and sex, occupational status, and care- 
giving duration of FMs had a significant impact on the DD 
practice of T2DM patients (P < 0.05). Further logistic 

regression analysis revealed that the DD knowledge and 
attitude, occupation, residence, number of complications 
and family history of T2DM patients, and the sex and DD 
knowledge of FMs were significantly associated with the 
DD practice of T2DM patients (Table 5).

Discussion
We undertook, for the first time, a study on the KAP 
towards DD among the FMs of Chinese people with 
T2DM, and its influence on the KAP of such patients. 
Such a study could provide insights into how FM inter-
ventions can reduce the burden of T2DM.

Study findings indicated that the dietary attitude of 
Chinese T2DM patients was moderate and that dietary knowl-
edge and practice was poor. These data are in accordance with 
results from studies in China and South Africa.5,8 However, 
JING and colleagues showed that the score for dietary prac-
tices among Chinese DM patients was much higher than that 
for knowledge and attitude.4 Studies on KAP towards DM- 
related health in Nepal and Pakistan revealed low overall 
KAP scores among DM patients.13,16 Studies in Iran and 
South Africa showed a good level of KAP on DM self- 
management and glycemic control, respectively, among peo-
ple with DM.7,14 These mixed findings may be associated 

Table 4 Association Between KAP Among T2DM Patients and Their Family Members

1 2 3 4 5

1. Dietary knowledge of FMs 1
2. Dietary attitude of FMs 0.244** 1

3. Dietary practice of FMs 0.446** 0.454** 1

4. Dietary knowledge of T2DM patients 0.431** 0.181** 0.164* 1
5. Dietary attitude of T2DM patients 0.134* 0.506** 0.266** 0.297** 1

6. Dietary practice of T2DM patients 0.305** 0.252** 0.136* 0.407** 0.374**

Notes: **P<0.01,*P<0.

Table 5 Logistic Regression Analysis of the Dietary Practice of T2DM Patients

Variables B SE β t p F R2

Patients’ dietary practice 18.379 0.393

(constant) 9.367 <0.001

Patients’ dietary knowledge score 0.187 0.043 0.262 4.367 <0.001
Patients’ dietary attitude score 0.390 0.077 0.277 5.082 <0.001

Patients’occupation (unemployed) 2.154 0.734 0.157 2.934 0.004

Patients’ family history of DM (yes) −2.021 0.739 −0.145 −2.736 0.007
Patients’ residence (rural areas) −2.941 0.881 −0.175 −3.338 0.001

FM’s sex (female) −2.554 0.771 −0.177 −3.312 0.001

FM’s dietary knowledge score 0.113 0.045 0.146 2.487 0.014
Patients’complications (1+) 1.480 0.720ʹ 0.108 2.054 0.041

Abbreviations: B, unstandardized coefficients; SE, standard error of the unstandardized coefficient; β, standardized coefficient.
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with the difference: (i) medical systems, economic systems, 
and DM-related education in different developing countries; 
(ii) number of patients and questionnaire types employed.

The dietary KAP scores of FMs indicated that their diet-
ary attitude was moderate and dietary knowledge and prac-
tice were poor (similar to the dietary KAP of T2DM 
patients). Consistent with T2DM patients, dietary knowledge 
of their FMs on the ratio and sources of three main macro-
nutrients, and detailed nutrient composition and calculations, 
were much worse than dietary general knowledge. Moreover, 
the weakest knowledge was on how to calculate the ideal 
weight for DM patients (which is the basis of weight manage-
ment and dietary control). This information should be 
emphasized and strengthened during DD education. More 
than 95% of FMs perceived execution of DD as “quite 
important” or “very important” and >90% of them would 
like to receive DD education, indicating that they have high 
awareness of the importance of DD. FMs had confidence in 
supervising and helping relatives with T2DM with diet man-
agement, especially in accepting the inconvenience of dietary 
differences between patients and other FMs and the necessity 
of long-term perseverance in supervision and help. FMs had 
the least confidence in addressing the issue that T2DM 
patients felt that DD were not suitable for them.

The score for FMs supervising and helping T2DM 
patients with healthier ways of cooking was low. This 
might be because traditional Chinese food is often wok- 
fried, braised in soy sauce, and smoked. Moreover, super-
vising and helping T2DM patients with snack management 
showed a low score, which may have been because they 
were living in a household of 2–3 generations. FMs pro-
vided the least help in adding coarse food grains to staple 
food for relatives with T2DM.

We showed that the association between the scores for 
KAP of T2DM patients were pairwise significantly positive. 
These data are in line with studies showing an improved 
attitude and practice score with increasing knowledge 
scores.6,7,34,35 The correlations among scores for KAP of 
T2DM patients and those of their FMs were pairwise sig-
nificantly positive, demonstrating interactions between 
T2DM patients and FMs.9,11,12,17,19 The dietary practice of 
FMs had a weaker positive correlation than dietary knowl-
edge and attitude to the dietary practice of T2DM patients, 
which might be because FM’s behaviors are not always 
supportive and helpful.10,20–25 Studies have demonstrated 
that FMs providing the most support also had obstructive 
behaviors, and that supportive and obstructive behaviors 
were often experienced in the same area of self- 

care.11,20,24–28 The dietary attitude of FMs had 
a remarkably positive correlation to that of T2DM patients, 
which may reflect a positive attitude that could help patients 
build confidence to relieve stress in diet control.9,29–33 

Likewise, FMs’ dietary knowledge had a remarkable positive 
correlation with that of T2DM patients. Furthermore, 5.3% 
of T2DM patients accepted DD knowledge only from their 
relatives. Though the dietary attitude score of FMs was 
moderate, the scores for dietary knowledge and practice 
were low. Hence, FMs know the importance of DD but 
most of them do not know how to help, a hypothesis that is 
in accordance with results from the international Diabetes 
Attitudes Wishes and Needs 2 study.29

The occupational status of T2DM patients influenced 
their dietary practices, which suggested that unemployed 
T2DM patients could undertake better dietary practice 
than employed T2DM patients. These data are in line 
with results from studies by Li and colleagues6 and 
Asmelash and coworkers,14 who found that KAP scores 
were significantly higher in retired patients than in those 
currently employed patients. This observation could be 
related to the fact that employed patients have careers to 
maintain, so their work and accompanying social activ-
ities restrict them from being concerned about their 
disease.6,14,36,37 Male FMs had a stronger influence on 
the dietary practice of T2DM patients than female FMs. 
We speculate that this observation could be because 
males have more authority over females in Chinese 
households. Hence, females comply with males’ sugges-
tions and supervisions, whereas males’ traditional char-
acteristics of autonomy, dominance, and stoicism may 
stop them from accepting supervision from females.36

Conclusion
The dietary attitude of FMs was moderate but dietary 
knowledge and practice were poor. Dietary KAP was 
positively correlated with T2DM patients and their FMs.
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