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ORIGINAL ARTICLE Open Access

Pilot Cluster Randomized Controlled Trial of Integrative
Nutritional Counseling Versus Standard Diabetes
Self-Management Education for Chinese Americans
with Type 2 Diabetes
Evelyn Y. Ho,1,2,* Sunny Pak,3 Genevieve Leung,4 Shuwen Xu,5 Choi Kwun Yu,5

Frederick M. Hecht,6,7 Jane Jih,2,6,8 and Maria T. Chao2,6,7

Abstract
Purpose: Chinese Americans (CAs) with diabetes and limited English proficiency often struggle to adhere to
standard diabetes diets focused on food measurement/restriction. Chinese medicine principles commonly
inform food choices among CAs but are rarely acknowledged in nutritional interventions. We developed
and tested feasibility of a theoretically informed integrative nutritional counseling (INC) program that combines
Chinese medicine principles with biomedical nutrition standards.
Methods: We randomized diabetes self-management education (DSME) classes to include either: (1) usual
nutrition curriculum based on American Diabetes Association (ADA) recommendations delivered by a diabe-
tes educator (control) or (2) INC curriculum based on a combination of ADA recommendations and Chinese
medicine principles delivered by a diabetes educator and a licensed acupuncturist (intervention). All DSME
enrollees were invited to participate in research entailing data collection at three time points: baseline, after
the DSME nutrition class, and at 6-month follow-up. Using validated measures, we collected dietary self-
efficacy, diabetes distress, diet satisfaction, and dietary adherence. We also measured weight and glycemic
control.
Results: Study participants were 18 Cantonese-speaking patients with diabetes who were predominantly female
and older, with low levels of income and acculturation. Intervention and control groups were similar at baseline.
INC performed similarly to usual DSME with 100% of participants reporting the INC booklet helped their learning.
Dietary adherence significantly improved in participants who received the INC curriculum.
Conclusion: INC is feasible to implement as part of DSME classes and shows promise as a complementary cul-
turally sensitive addition to usual diabetes nutrition education for CA patients.
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Introduction
Chinese Americans (CAs) are at a higher risk for diabe-
tes than European-descent Americans with similar
body mass index.1,2 Given the daily demands of diabe-
tes management, language barriers are an important
source of stress and anxiety for CAs.3 Less acculturated,
Chinese-speaking CAs with diabetes have lower diabe-
tes knowledge, health, quality of life,4 and quality of
care,5 worse diabetes self-management,6 and higher he-
moglobin A1C (HbA1c).2

Health research with ethnic minorities emphasizes
the importance of culture. However, too often in health
interventions, culture is addressed merely on a surface
level through appropriate language and/or ethnic pic-
tures.7 While health communication efforts targeting
CAs with diabetes need to use Chinese language3,8 and
pictures of Chinese people and foods,7 a deeper, and
more equitable recognition of culture acknowledges
how people understand the causes and treatments of ill-
nesses.9 Chinese medicine beliefs and practices are
highly prevalent and deeply rooted in CA communi-
ties.8,10,11 Many CAs find culturally targeted diabetes
materials to be overly simplistic3 and do not address
their use of Chinese medicine12–15 or its principles
such as balancing foods with hot and cold properties.16

Because minimal research or clinical practice has inte-
grated these beliefs for promoting self-management
and healthy dietary practices, an already underserved
population is further disempowered.

To address this gap, we developed integrative nutri-
tional counseling (INC) using a Culture-Centered

Approach (CCA), a theory which recognizes how individ-
uals are embedded in larger cultural contexts and struc-
tures that affect their ability to participate in health.17

CCA projects begin by acknowledging participants’ posi-
tive health practices even if those practices are not recog-
nized as formal health care. CCA theorizes that positive
health communication occurs when accounting for indi-
vidual agency, culture, and structure (Fig. 1). INC was de-
veloped to closely align with how CAs eat and think about
food and health (agency) by incorporating principles
from Chinese medicine (culture) while meeting current
biomedical nutrition standards, including through diabe-
tes self-management education (DSME) delivery (struc-
ture).18 INC is designed to meet people’s health belief
systems, acknowledge currently efficacious practices and
beliefs, and promote healthy behaviors and beliefs.

The few studies of culturally targeted diabetes educa-
tion for CAs suggest improvements in patients’ self-
efficacy, diabetes knowledge, quality of life, distress19

and glucose control.8,20 However, the length of prior
interventions (6–24 weeks) present significant logistical
barriers and substantial time commitments for partici-
pants. In an initial pilot, we tested INC as a 2-h inter-
vention taught by a diabetes educator at university
campuses. We learned that participants wanted to
learn directly from a Chinese medicine expert and
that offering the intervention in nonclinical settings
limited access to motivated, highly educated partici-
pants. In response, we adapted INC to be cotaught by
a nurse educator and Chinese medicine practitioner
as part of patient education provided in a primary

FIG. 1. INC Framework to Improve Health Outcomes INC is an educational curriculum that accounts for patient’s
individual agency, culture, and structural factors that may improve patient attitudes and beliefs about type 2
diabetes, which can lead to improved behavioral and clinical outcomes. INC, Integrative Nutritional Counseling.
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care clinic. This article presents feasibility and accept-
ability of delivering INC as part of existing clinical ser-
vices and findings from a small cluster, randomized
controlled trial comparing INC with usual diabetes
self-management education (DSME) for Cantonese-
speaking patients with diabetes.

Methods
Research design
We conducted a pilot, two-arm cluster randomized
controlled trial (Fig. 2) to compare usual diabetes edu-
cation versus diabetes education with INC. DSME clas-
ses in a primary care clinic were randomized to include

either a usual nutritional curriculum (DSME) or INC
curriculum (DSME + INC). The cluster randomized
design allowed us to assess the feasibility of INC imple-
mented through existing services and the potential
for clinical uptake of the intervention. The study was
approved by University of San Francisco and Univer-
sity of California San Francisco Institutional Review
Boards.

Setting
Our study was conducted at the Chinatown Public
Health Center (CPHC) of the San Francisco Health
Network, a clinic that provides primary care, dental,

FIG. 2. CONSORT diagram.
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community health education, nutrition, and outreach
to over 5000 patients annually. CPHC has served the
Chinatown community since 1929, offering language
services in English, Cantonese, Mandarin, Tagalog,
and Vietnamese. Over 80% of CPHC patients speak
Cantonese as their primary language, most patients
are low income, with high school or lower education,
and diabetes is the fourth most common diagnosis
for patient visits. CPHC offers group DSME quarterly
by two registered nurses (RNs) who also provide direct
clinical services.

Participants
Eligible participants were fluent Cantonese-speaking/
reading CAs, ‡ 21 years old, self-reported type 2 diabe-
tes or prediabetes, and enrolled in a DSME class at
CPHC. All patients enrolled in DSME during the study
period received a telephone or in-person invitation to par-
ticipate in a study to improve diabetes self-management.
Interested CAs were screened by bicultural, Cantonese-
speaking research assistants. Study participants were
blind to the intervention assignment because nutrition
classes were implemented as part of routine services
offered. Consented participants completed baseline
interviews before DSME classes, a brief survey in the
middle of DSME classes, and a final interview 6 months
after classes.

Study procedures
The control group of usual DSME included three 2-h-
long classes in Cantonese, held once weekly. Before
class, participants met with research staff for surveys,
a 30-min semistructured interview regarding their ex-
perience with diabetes, weight, and HbA1c. The first
class covered basics, definitions of diabetes, and exer-
cise. The second class covered diabetes diet mainly fo-
cusing on identifying and counting carbohydrates and
introducing the glucometer. In the third class, partici-
pants learned about diabetes medications and created
individual self-management plans.

Intervention group (DSME + INC) participants com-
pleted data collection and received DSME similar to the
control group with the following modifications. Partici-
pants met with an acupuncturist at baseline for up to
30 min instead of a research assistant. The acupuncturist
assessed each participant using diagnostic techniques
typical of traditional Chinese medicine, including tongue
and pulse exam and clinical questions about signs and
symptoms, then categorized participants into one of
three INC assignments (described below). At the second

DSME class about nutrition, intervention participants
were given their Chinese medicine diagnosis and learned
about nutrition for their INC assignment. This class was
cotaught by RN diabetes educators and the acupuncturist
who did the diagnosis. The three educators’ preparation
and coordination for the intervention (total 2 h) was
not perceived as burdensome and they reported that
the process was reasonable to deliver as a team.

We developed INC with input from biomedical pro-
viders, Chinese medicine practitioners, and CAs with
type 2 diabetes.18,21 INC includes a 44-page color guide-
book in English/Chinese and corresponding curriculum
for a 2-h class (www.INCguide.org). INC recommen-
dations reinforce biomedical nutrition standards (e.g.,
distributing carbohydrates throughout the day and using
a MyPlate method: one-quarter carbohydrate-rich
foods, one-quarter protein, and half vegetables22) and
culturally specific practical tips (e.g., recognizing that
dumplings are both carbohydrate and protein).

A key innovation of INC is the integration of Chi-
nese medicinal food principles. From a Chinese medi-
cine standpoint, each person with diabetes may exhibit
different Chinese medicine diagnoses falling broadly
into one of three Chinese medicine conditions: heat,
dampness and heat, and weakness/coolness.18 Patients
are diagnosed and subdivided into these basic assign-
ments, with corresponding treatment goals to: (1) re-
duce heat, (2) rid damp/heat, or (3) warm. The INC
guidebook contains food lists and pictures of vegeta-
bles, carbohydrates, proteins, and other foods that pa-
tients are encouraged to ‘‘eat more’’ and/or ‘‘eat less’’
corresponding with the three broad treatment goals.

Measures
At baseline, we collected sociodemographic variables,
acculturation (preferences in language, food, friends,
and identification with home/new culture),23 and be-
liefs in Chinese/Western medicine (measuring beliefs
about the therapeutic effects, side effects, and efficiency
of both forms of medicine).24,25 Feasibility and accept-
ability of the intervention were measured through post-
course evaluation that included open- and close-ended
questions such as: what was your overall experience
with diabetes nutrition education; would you recom-
mend these classes to a friend with diabetes; is there
anything you would change about the classes?

Attitudes and beliefs from pre- to postintervention,
were assessed through dietary self-efficacy,26 diabetes
self-efficacy,27–29 and diabetes distress.20 Partici-
pants were asked about dietary adherence through
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two validated measures of food frequency: Starting
the Conversation (8 items, possible range 0–16)
and a culturally sensitive adaption of the Mediterra-
nean diet score (16 items, possible range 0–80).30 We
chose the Mediterranean diet scale because it is a vali-
dated measure of healthy eating. The scale separates re-
fined from nonrefined grains and identifies ‘‘unhealthy’’
items such as full-fat dairy products and alcohol. We
adapted the scale by including Chinese-specific foods,
such as dumplings, fried dim sum, and sweet boba
drinks. We also asked open-ended interview questions
such as: What changes have you made in your diet in
the last 6 months? Have you incorporated any of the
diet suggestions into your everyday lives? Have the die-
tary changes you have made been difficult? Weight was
measured using the same scale and glycemic control was
measured by HbA1c.

Data analysis
Baseline characteristics of participants, including socio-
demographics and health condition variables, in each
arm were compared to assess group equivalency. For
categorical measures, differences were assessed by Fish-
er’s exact test. Linear mixed models (LMMs) were used
to test significance of change in means in dietary self-
efficacy, dietary adherence, weight, HbA1c, and other
outcomes of interest. LMMs included random effects
for persons nested within clusters and fixed effects of
treatment group (DSME vs. DSME + INC), time, and
group–time interaction. Quantitative analysis was con-
ducted with Stata Statistical Software 16.0.31

Qualitative interviews were transcribed/translated by
bilingual/bicultural research assistants who conducted
the interviews. Using ATLAS.ti 8.3.0,32 the first author
used open, axial, and selective coding33,34 to identify ex-
cerpts regarding patient experiences, satisfaction, knowl-
edge, behavioral changes, cultural congruence of the diet,
and barriers to diabetes diet/management. These were
then iteratively discussed with the third author to refine
categories and validate themes related to the effects of
DSME( + INC) on patients’ attitudes, beliefs, and behav-
ioral outcomes. They chose representative quotes that
best illustrated each theme that were shared with the
full research team to discuss and confirm interpretations.

Results
Study feasibility
Four classes at CPHC were randomized: two control
(DSME) and two intervention (DSME + INC) groups.
Thirty-nine patients were enrolled before and attended

the first DSME session; 19 consented to study partici-
pation and 18 completed baseline surveys (7 control;
11 intervention). Primary reasons for declining
study participation were lack of time or interest.
We collected 6-month follow-up data from 15 par-
ticipants (6 control; 9 intervention). Participants
were Cantonese-speaking patients with diabetes,
83% female, 100% with income < $50,000, with an
average age of 62 years, and slight preference for west-
ern medicine over Chinese medicine. Compared with
control, a greater proportion of intervention partici-
pants were from mainland China and had lower levels
of acculturation, although differences were not statisti-
cally significant (Table 1).

It was feasible to include Chinese medicine dietary
concepts within a biomedical clinical context. Patients
assigned to DSME + INC met with the acupuncturist
before the start of classes to discuss health and illness
symptoms to facilitate Chinese medicine diagnoses
and subsequent placement into INC assignment. Qual-
itative analysis demonstrated that the acupuncturist’s
diagnostic questions were easily answerable and tongue

Table 1. Baseline Characteristics of Study
Participants (n = 18)

Characteristic
Control

(N = 7), N (%)
Intervention

(N = 11), N (%)

Age, yearsa 63.2 – 8.7 61.1 – 10.5
Sex, female 7 (100) 8 (73)
Country of origin

Mainland China 3 (43) 11 (100)
Hong Kong 1 (14) —
Other 3 (43) —

Married 4 (57) 10 (91)
Education level, high school

or less
6 (100)b 7 (64)

Employment status
Full time 1 (14) 2 (18)
Part time 3 (43) 5 (45)
Disability — 3 (27)
Unemployed 1 (14) —
Retired/Other 2 (28) 1 (9)

Total income
$30,000 or less 6 (100)b 10 (91)
$41,000 to $50,000 — 1 (9)

Insurance status
Public 5 (71) 6 (55)
Private — 3 (27)
Other 2 (29) 2 (18)

Comorbidities, meana 3.6 – 2.9 3.6 – 3.5
Diabetes complications, meana 1.4 – 2.5 1.8 – 2.2
Preference for Chinese medicinea 3.3 – 0.9 3.6 – 0.7
Preference for western medicinea 3.9 – 0.6 3.7 – 0.6
Suinn acculturationa 2.0 – 0.5 1.5 – 0.4

aData presented as mean – standard deviation.
bData based on a denominator of 6; one participant in the control

group did not report their education or income.
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and pulse examination were recognizable as part of a
Chinese medical framework. For example, regarding
the tongue, a 61-year-old female intervention partici-
pant stated, ‘‘There are teeth imprints, right?’’ The acu-
puncturist explained that she had spleen and yin
deficiency and she responded, ‘‘the quality of the Chi-
nese yams don’t seem that good.’’ For someone unfa-
miliar with Chinese medicine, this response may
seem odd. However, from a Chinese medicine stand-
point, eating Chinese yams is grounding and helpful
for yin deficiency. While most patients did not have
this level of knowledge, the notion of balancing hot,
cold, and dampness was not questioned by patients.

The DSME + INC class, cotaught by the same diag-
nosing acupuncturist and two nurses, was well re-
ceived. Participants agreed that they learned skills
during the nutrition class that would improve their di-
abetes diet (all ratings averaged 4.0 or higher, except ‘‘I
have enough money to eat this diet’’ and ‘‘I plan to
share details of what I learned today with any other
health provider’’) (Table 2). Notably, 100% of the
INC group reported that ‘‘Handouts helped my learn-
ing a lot’’ compared with 67% of control participants
who received paper photocopies with American Diabe-
tes Association (ADA) nutrition recommendations in-
stead of the color booklet.

Data collection was feasible in this population, includ-
ing Chinese-translated survey measures and HbA1c
draws at two time points. We experienced challenges
to recruitment and retention, such as lack of transporta-
tion and inconvenient class times. Despite these barriers,
patients reported appreciating the group-based classes,
as a 65-year-old female (intervention group) explained
‘‘we shared our stories and information. Each class
we were asked to talk about our thoughts and feelings.
Then I knew what part I hadn’t done enough, and I
could discuss what I had done wrong and analyze it.’’
Additionally, a 52-year-old female participant (interven-
tion group) appreciated the class because doctors could
never spend this much time covering diabetes education
with all patients.

Effects of DSME( + INC) on knowledge,
attitudes, and beliefs
We assessed changes from pre to post intervention,
comparing effects of DSME with DSME + INC using
validated measures. Pre to post intervention outcomes
indicated greater improvements in dietary self-efficacy
among DSME + INC than DSME, but these differences
were not statistically significant. Nonsignificant im-

provements in diabetes-related distress were also ob-
served in both groups (Table 3).

From exit interviews, participants reported knowl-
edge gained from the DSME class, including how and
why diabetes happens, MyPlate proportion, carbohy-
drate identification, diet information, and goals for ex-
ercise (exemplary quotes: Table 4). For participants in
the intervention group, feedback on what they learned
about Chinese medicine was mixed. Five remembered
accurately their INC type, three forgot, and one re-
membered inaccurately. For those who remembered,
the INC information was smoothly integrated along
with other diabetes education. As a 71-year-old female
responded, ‘‘I check my blood glucose level. They told
me to avoid certain foods. I should not eat cold
foods, so I need to be aware of that. I also have to ex-
ercise frequently and regularly, as well as splitting

Table 2. Postcourse Evaluation of Nutrition Class

Statement

Control
(N = 6),
mean

Intervention
(N = 11),

mean

1. The skills I learned during this class will
improve my diabetes diet.

4.5 4.5

2. I learned something new today about
diabetes and diet.

4.3 4.3

3. The class prompted me to evaluate my
current eating habits.

4.3 4.4

4. The diet I learned today fits my culture. 4.3 4.3
5. I feel confident that I will use the things I

learned today.
4.5 4.4

6. In my next meal, I plan to use the things I
learned today.

4.5 4.4

7. I feel confident that I can stick with eating
healthy foods.

4.5 4.0

8. I have enough time to eat this diet. 4.5 4.1
9. I have enough money to eat this diet. 4.2 3.9

10. I have enough support from those around
me to eat this diet.

4.2 4.1

11. I feel ready to use this diet next time I eat
out.

4.0 4.1

12. I feel ready to use this diet next time I cook a
meal.

4.3 4.3

13. I plan to share details of what I learned today
with a friend.

4.3 4.4

14. I plan to share details of what I learned today
with a family member.

4.5 4.2

15. I plan to share details of what I learned today
with my doctor or nutritionist.

4.3 4.1

16. I plan to share details of what I learned today
with any other health provider.

3.2 4.0

Handouts—helped my learning a lot (yes). 4 (67%) 11 (100%)
Instructional teaching helped my learning a lot

(yes).
5 (83%) 8 (80%)a

Small group experience—helped my learning a
lot (yes).

4 (67%) 8 (80%)a

Evaluation statements were rated on a Likert scale from 1 (strongly
disagree) to 5 (strongly agree).

aData based on a denominator of 10; one participant in the interven-
tion group did not complete these items.

Ho, et al.; Health Equity 2020, 4.1
http://online.liebertpub.com/doi/10.1089/heq.2020.0002

415



into eating several meals a day. These are things I
learned from you, if it wasn’t for you, I wouldn’t
know.’’ In addition, when participants were asked
whether they used Chinese medicines or medicinal
foods, respondents in both intervention and control
groups talked about teas, foods, and herbs used
(Table 4). Integrating Chinese medicine and nutrition
was relevant to this entire population.

Effects of DSME( + INC) on behavioral
and clinical outcomes
We compared differences between DSME and DSME +
INC at baseline and 6 months postintervention using
changes in our primary behavioral outcome (dietary ad-
herence) and key clinical outcomes for diabetes pa-
tients (weight and glycemic control). Food frequency,
as measured by the adapted Mediterranean Diet score,
improved among participants in DSME + INC, but
worsened for DSME participants (significant group–
time interaction z = 4.26, p < 0.001). Weight and
HbA1c improved in the intervention group but were
not statistically significant (Table 3).

When asked qualitatively how they were doing com-
pared with 6 months ago (Table 4), many reported over-
all well-being/psychological assessments such as ‘‘feeling
normal,’’ ‘‘happy,’’ ‘‘less stress,’’ ‘‘peaceful,’’ and ‘‘com-

fortable.’’ From the control group, two reported feeling
better while four reported feeling about the same. In
the intervention group, all nine participants with follow-
up data reported feeling at least ‘‘a little’’ better or were
waiting on HbA1c tests to make a final statement. No
participant reported feeling worse than in the previous
6 months. Participants who expressed improvements
reported better blood sugar measurements (both daily
and HbA1c), lower weight, medication reduction, im-
proved sleep, more exercise, and energy. Patients attrib-
uted improvements to a variety of self-reported behavior
changes, including increased exercise, reducing rice, eat-
ing more vegetables, and aiming for the MyPlate propor-
tions. From a Chinese medicine perspective, one patient
reported ‘‘avoiding cold foods’’ which resulted in fewer
leg cramps, ‘‘feeling better, and better sleep.’’

Challenges to diabetes self-management
Despite many reported improvements and benefits, par-
ticipants also reported continued challenges to diabetes
self-management (Table 4). From taste preferences to
hunger, participants reported difficulty avoiding foods
they loved especially seeing friends/family or during
holidays/special occasions. Other structural challenges
included balancing exercise and other healthy habits
with work and other priorities. Finally, one intervention

Table 3. Study Outcomes, Baseline, and Change at 6-Month Follow-Up

Control, N = 7 Treatment (INC), N = 11

Baseline,
mean – SE

Mean change at
6 months – SE

Baseline,
mean – SE

Mean change at
6 months – SE

Attitudes and beliefs
Diabetes self-efficacy 33.0 – 1.8 0.3 – 1.8 31.1 – 1.5 1.1 – 1.4
Bicultural self-efficacy 32.9 – 1.5 0.6 – 1.9 32.2 – 1.6 1.2 – 1.5
Family support

Instrumental 4.0 – 0.3 0.3 – 0.3 4.3 – 0.2 �0.1 – 0.2
Emotional 3.6 – 0.2 �0.1 – 0.3 3.2 – 0.2 �0.2 – 0.3

Diabetes quality of life satisfaction 61.4 – 3.5 1.0 – 2.7 55.8 – 2.8 �1.8 – 2.2
Diabetes distress totala 2.1 – 0.3 �0.2 – 0.3 1.8 – 0.3 �0.2 – 0.3

Emotional burdena 2.7 – 0.5 �0.8 – 0.5 2.4 – 0.4 �0.4 – 0.4
Physician-related distressa 1.7 – 0.4 0.1 – 0.2 1.6 – 0.3 �0.2 – 0.2
Regimen-related distressa 2.2 – 0.4 �0.3 – 0.3 1.7 – 0.3 0.0 – 0.3
Interpersonal distressa 1.6 – 0.3 0.2 – 0.3 1.5 – 0.2 �0.3 – 0.3

Dietary adherence and clinical outcomes
Starting the conversationa 7.1 – 0.7 �0.6 – 0.7 6.7 – 0.6 �0.8 – 0.6
Mediterranean diet* 54.3 – 3.3 �5.5 – 1.8 55.6 – 2.6 4.3 – 1.4

Eating self-efficacy
Negative affect 15.0 – 2.9 2.5 – 2.8 14.3 – 2.3 2.7 – 2.3
Socially acceptable circumstances 12.7 – 3.7 �0.4 – 3.9 16.9 – 3.7 �0.2 – 3.2
Single item 3.1 – 0.4 0.5 – 0.6 3.8 – 0.3 0.3 – 0.5

Hemoglobin A1ca 7.5 – 0.4 �0.6 – 0.3 7.0 – 0.3 �0.4 – 0.3
Weight, lbsa 130.0 – 10.3 0.1 – 1.0 135.7 – 8.3 �0.5 – 0.8

aLower score indicates more optimal outcome.
*p < 0.01 for within-group changes from baseline to 6 months, and group–time interaction based on linear mixed model.
INC, integrative nutritional counseling.
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Table 4. Effects of Diabetes Self-Management Education( + Integrative Nutritional Counseling): Qualitative Quotes

Themes Representative statements (gender, age, control, or intervention [INC])

Effects on knowledge: Diabetes
knowledge

Interviewer: What about diabetes patients, how can they be healthy?
(F, 63, Control): [2 lines omitted]. Because people with diabetes do not have a normal pancreas, it does not

excrete enough insulin. It will bring sugar into cells. So, diet is the first thing. Eat less per meal but eat more
meals per day. And don’t eat too sweet or too salty. The three low and one high. Low sugar, low oil, low salt,
and high fiber. It is important.

(M, 66, INC): I also learned that if not enough insulin is secreted from spleen, it may cause diabetes. All I can do
now is to manage diabetes and prevent it from getting worse.

Effects on knowledge: Carbohydrate
knowledge

(F, 66, Control): yes. So, for the plate, we split it into 4 parts. Vegetables make up most of the plate, then
watch out for protein and carbs. Since I am aging now, I can’t remember much and I have to always go
back to it. I have a little note with me to remind myself.

(F, 52, INC): For controlling my diabetes and also eating habits. So now I know when eating in restaurants, I can
order more vegetables, less noodles. For example, noodles need to be less, vegetables should order more.
It won’t be like in the past when the whole bowl would be noodles. So, I know the portions, that vegetables
need to be 2 portions, carbohydrates are 1 portion and fish, meat, eggs are 1 portion, for planning. Before, I
wouldn’t care, like to eat what I will eat.

Effects on knowledge: Specific
diet/food information

(F, 62, Control): Don’t eat too many sugary things. Eat brown rice. Eat less white rice. Eat more vegetables.
Don’t eat fruits that are too sweet, like mango and pineapple, those are sweeter. Don’t say don’t eat it at
all, just eat less.

(F, 65, INC): I mostly remember the eating/drinking habits. The minimum is to change. Eat less salt, less sugar.
Don’t eat fried food. I don’t eat fried things. When I stir fry vegetables, I don’t use too much oil.

Interviewer: Do you find that using less oil makes the food less palatable?
(F, 65, INC): Food palatability doesn’t matter. Most important is its better for the body. Once I get used to it, it’s

fine. It’s ok if it doesn’t taste as good.
Effects on knowledge: Exercise (F, 65, INC): So I learned to exercise more each day. More walking, or move more, before sleeping some

kicking.
Interviewer: So how much do you walk daily?
(F, 65, INC): At least 30 minutes a day, most days. sometimes I just move, so that I will sweat.

Use of Chinese medicinal foods (F, 66, Control): Yes, I drink Wu Lou Cha [Chinese tea] and tea that decrease sugar levels. I took some tea when
I went back to Guangzhou this time. It is called Qin Qian Lao. If I drank this tea, it helped reduce my sugar
levels.

Interviewer: Is it like ‘‘Lou Hei Cha’’ [green tea]?
(F, 66, Control): It is tea. It tastes sweet. If it is sweet, I think it is good to the spleen because sweet goes to

spleen. It would make the spleen healthier, and therefore release more insulin..Once you drink it, you can
check your sugar level and then you will know, it shows an effect right away. It is good.

Interviewer: Did you use soup?
(F, 66, Control): I put in some white mulberry bark when I cook soup. That will reduce sugar levels, too.
(F, 61, INC): P: I prefer Chinese medicine. I rather use diet and food to maintain my health.. According to the

four seasons. Because of the different weather/climate, different absorption in the body. In summer, I
cannot eat foods that are too rich/nourishing, more moderate things. In winter, have to eat more
nourishing heating stuff. I will separate the season.

Effects on behavior: Positive change
to diet

(F, 52, Control): I eat less now. I learned not to eat until I’m really full. For each meal, I just eat until I’m 5 or 6
parts full, and I’m done. Don’t eat until you’re completely filled up, because that’s not good for your blood
sugar. So, I’ve become used to this way of eating until I’m 5 or 6 parts full.

(M, 66, INC): I no longer add sugar to my coffee and realize it tastes better without sugar!
(F, 61, INC): After the class, I found that carbs have a large effect on blood sugar.. I try to eat as little as

possible. Sometimes if I ate bread, I won’t eat rice. I will eat more vegetables. Because I can’t eat a lot of
beans. I eat more vegetables, those with less sugar, to make myself feel full.

Effects on behavior: Positive change
related to INC assignment

(F, 52, INC): Yes. The TCM practitioner, she came and she told me I am considered red. So she said I need to
eat more warm foods. So I follow the booklet, she has a booklet, writing what vegetables, so I try my best.
She said, the snacks, I also eat, but I also put some ginger, garlic, those, anise cloves or some turmeric, I
will add to it. So I hope that it will balance it out.

Effects on behavior: Positive change
to exercise

(F, 52, Control): Exercise. I walk every day for about 30 minutes.. Exercising before bed every night for 5
minutes, and in the morning for 15 minutes. It’s because of the class that I learned that I should do this.

(F, 65, INC): a bit better. Because after learning from class, I reminded myself that I need to be more mindful
about it. In addition, I exercise. I don’t do strenuous workouts, usually just walking. I usually get off at the
bus stop and walk. It’s about 20–25 minutes per day. I feel pretty energized. I got better than I was 6 months
ago.

Effects on behavior: Positive change
to glucose monitoring

(F, 63, Control): Also, in this class, every participant got a blood glucose measuring machine. This machine is
very good because I can always measure my blood sugar, such as after I had a big meal or when I don’t
feel okay. If I found that my blood glucose is too high on a certain day, I can reflect on my diet and make
modifications to it, and I can self-manage my diabetes properly. I will usually check it before and after a
meal. Two hours after a meal is when blood sugar can get really high so I will always make sure it’s still in a
normal range. If it’s normal, then I will keep the amount of my meal and when it’s too high that I will eat
less.

(continued)
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participant assigned to the warming diet was disap-
pointed that many of the suggested foods (e.g., garlic,
onions, hot peppers) were not vegetables but rather
more like spices.

Discussion
As an issue of health equity, the Chinese-speaking, low
acculturated CAs in this study are at higher risk for
lower quality of care5 and worse diabetes self-
management.6 Meeting these patients where they are
regarding health beliefs and eating practices is critical
to improving diabetes self-management in this popula-
tion.3,8 As a culturally informed Chinese language pa-
tient education intervention, INC is the first of its
kind to take Chinese medically informed dietary prac-
tices seriously while maintaining a biomedical nutri-
tion standard. Participants’ preference for western
over Chinese medicine is similar to previous studies,
which finds that even in older, monolingual communi-
ties in the United States, CAs may prefer western med-
icine because it is provided through public health
insurance.21 INC is feasible to deliver within existing
community clinic settings with the main resource bur-
den being the addition of a Chinese medicine practi-
tioner to provide diagnoses and team teach. The
coordination of care between the RNs and the Chinese
medicine practitioner was not labor or time intensive

and patients remarked on the benefit of having both
at the educational session.

We observed similar benefits in knowledge, atti-
tudes, and beliefs among participants in INC and in
usual DSME. The one significant behavioral improve-
ment was in the INC group’s consumption of a Medi-
terranean diet, which encourages the large intake of
vegetables, avoidance of fatty foods, and refined carbo-
hydrates, and is especially beneficial not only for diabe-
tes but also for cardiovascular health.30 However, INCs
Chinese medicine-informed individual assignment
may need greater clarity as it was not uniformly under-
stood or used. For those who remembered, like previ-
ous studies of CAs with diabetes, there was evidence
that they used hot/warm balance not only in making
diet choices,3,7 but also to participate in their own
health decision making.21 However, with just over
half accurately remembering their INC type, it is not
clear if the innovation of combining Chinese and west-
ern nutrition in a personally tailored way is what is
most relevant for all participants. Instead, perhaps
other components of INC were desirable. For example,
participants appreciated the accompanying booklet
and some asked for more to share. Future research
should examine exactly what in INC is most useful.

This study is limited by small sample size and future
research should recruit more participants. We were
also limited by the need to randomize by course rather

Table 4. (Continued)

Themes Representative statements (gender, age, control, or intervention [INC])

Self-reported outcomes:
Improvement

(M, 66, INC): My A1c was about 7.5 before taking the class. Then I was referred to the diabetes management
class. I then walked for a few months and became more aware of my diet and food that I should
consume/avoid. Therefore, I managed my diet and my A1c value dropped to 6.1. Upon attending the
class, I was told to test my A1c again, the result was about the same. I tested A1c a month ago and it
increased to 6.2 or 6.3. The physician recommended that I keep exercising and managing my diet. I really
think I feel better than 6 months ago. I used to weigh 152–153 lbs, now I am 140 lbs. I did not know my
blood sugar was high because I walked quiet often. I used to feel very hungry when walking to
Fisherman’s Wharf; now I realized it was something wrong with my blood sugar. I felt too hungry to walk
and was dizzy, so I had to buy some bread from bakeries in Chinatown. Such situation occurred less often
in the past 6 months. I also urinated less often. Not sure whether it relates to my health condition.. I used
to have to urinate several times during my walk to Fisherman’s Wharf. Recently, I only urinated once
during the whole walk.

Self-reported outcomes: No change
or uncertain

(F, 66, Control): I think it didn’t change. Before I took this class, my blood sugar level, the A1c, was 6.4. Last
week I checked again, it was still 6.4. So, I don’t think it has a great change.

(F, 65, INC): Because I have yet to get the blood test results from my doctor. The doctor hasn’t let me see the
report.

Continued challenges to diabetes
self-management

(F, 66, Control): Because I go to work, having age like mine it is hard to find a job. I have no other way. Right
now I’m ‘‘riding a cow to find a horse.when the horse dies go on the street and walk’’ ((laughs)) I have to
do all sorts of things.. I know some community organizations, but at my age, first of all, it is already a
failure. Secondly, if your English is not as good as those college students. So I already know who I am.
I know what I’m capable of, that’s just the situation. It’s just like this, just living through the days. That’s
what I think. No other way.

(F, 52, INC): Dietary habits yes I can manage that, but exercise is really is different. Because after going to work
and getting home from work, there are a lot of other things to do. Really don’t want to move. So most often
it’s because of time availability and also need energy and mood.
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than individual, which further reduced our power to
assess differences between intervention groups.
Because we recruited patients blinded, it is unknown
whether participants would have been more interested
in attending DSME if they knew they would learn
about Chinese medicine-informed dietary information.
This study, like others that recruit for DSME in safety-
net settings,35 had difficulty recruiting participants due
to time constraints and lack of transportation. These
barriers were also reported by the clinic staff as chal-
lenges to recruitment to general classes and are not
specific to our study. Future studies could work with
clinics to offer a greater variety of times as well as
one-time classes (not requiring 3-weeks) and adver-
tise explicitly explaining INC as integrating Chinese
and western medicine. Future studies could also com-
pare middle/high-income groups to see how tradi-
tional DSME compares with INC. With more
participants, future research can quantitatively evalu-
ate behavioral and clinical outcomes to determine if
INC could serve as a useful DSME nutrition option
for CAs.

Conclusion
INC shows promise as an integrative health care educa-
tional intervention that can be delivered alongside or as
part of usual DSME in clinic settings with the addi-
tional expertise of a Chinese medicine practitioner.
With refinement to the intervention, INC may provide
complementary, culturally sensitive education to im-
prove self-management for CA patients with diabetes.
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