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Abstract
Aims. This paper is a report of a study examining the diabetes control and foot self-

care capability in farmers and fishermen following introduction of a multi-stage,

multi-disciplinary team and community-based small group health promotion pro-

gramme.

Background. Improving the control of diabetes is a critical issue in Taiwan because

mortality rates are increasing dramatically, particularly in rural populations.

Methods. A quasi-experimental research design was deployed from January to

December 2009. A total of 387 participants living in nine rural districts with pre-

vious diagnoses of type-2 diabetes were randomly selected. Three hundred and

twenty-three completed the 3-stage programme, including health assessment, health

promotion education and individually tailored telephone counselling and evaluation

over a 1-year period.

Results. Most of the participants were fishermen or farmers who had <6 years of

education (79%) and were elders (68Æ9 ± 9Æ5 years). Most of the physiological

variables and foot self-care capabilities showed statistically significant improvement

after the programme. Furthermore, 37 participants with severe high risk of diabetic

foot accepted additional referral treatments, and their peripheral nerve and vascular

functions improved.

Conclusion. The research outcomes support the value of community-based health

promotion programmes in rural areas, incorporating a multidisciplinary health team

and culturally competent materials to help the elder rural inhabitants with diabetes

enjoy better health and quality of life.
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Introduction

Type 2 diabetes mellitus (T2DM) poses a major public health

challenge in Taiwan and throughout the world. At current

rates the World Health Organization (WHO 2009) estimated

that the diabetes population worldwide, currently over 220

million, will more than double by 2030. In Taiwan in 2008,

9Æ2% of the population was affected, and diabetes was the

5th most common cause of death [Department of Health

(DOH) 2009]. The standardized mortality rate from diabetes

in Taiwan was more than 50% greater than that of Korea,

double that of the United States and Singapore, and seven

times that of the United Kingdom and Japan (DOH 2009;

WHO 2009). Those living in rural areas were worse affected;

for example, in 2008 the crude death rate from diabetes in

Chiayi County was double that in most cities in Taiwan. Its

long-term complications make diabetes an extremely costly

disease, with substantial indirect costs to individuals, families

and the wider community link.

Diabetic foot problems (DFP) result from the ‘diabetic

triad’ of neuropathy, vasculopathy and immunopathy

(Lipsky et al. 2006, Zgonis et al. 2008). Many studies have

noted that more people with diabetes, with foot ulcers had

peripheral neuropathy and peripheral vasculopathy (Lipsky

et al. 2006, Faglia et al. 2009). The mechanism of diabetic

neuropathy may be associated with a decrease in myelinated

fibre density, as hyperglycaemia induces microvascular

complications and loss or degeneration of nerve fibres

(Bloomgarden 2002). DFP appears as cellulite, abscesses,

osteomyelitis, septic arthritis, gangrene, ulcer, Charcot joint

disease, intermittent claudication and rest pain [International

Diabetes Federation (IDF) 2005, Faglia et al. 2009]. Also,

Faglia et al. (2009) noted that patients with diabetes with

critical limb ischaemia are at high risk of amputation and

death; they are eightfold times more likely to undergo

amputation than the general non-diabetic population

(Johannesson et al. 2009). Brem et al. (2006) reported that

each year in the USA, 82,000 limb amputations are done on

patients with diabetic foot. Furthermore, the mortality rate

rises to 10% after amputation, 30% in 1 year and 70% in

5 years (Williams et al. 2005).

DFP is especially likely to lead to more frequent hospital-

ization and high costs, since ulcers are not always managed in

the most cost-effective way (Gordois et al. 2003, IDF 2005).

The social cost of amputation is also high because of

prolonged hospitalization, rehabilitation, and the need for

home-care and social services for disabled patients (Williams

et al. 2005). Therefore, it is critical to initiate early and

effective prevention programmes to protect limbs, especially

for older residents in rural areas. Many investigations have

indicated that enhancing general lifestyle behaviour, physical

activity and Buerger exercise among older adults can improve

diabetic control and prevent peripheral neurovasculopathy

(Jiang et al. 2009, Chiu et al. 2010).

The American Association of Diabetes Educators (AADE)

suggested seven self-care patterns of behaviour as a new

paradigm in diabetes education, including healthy eating,

physical activity, monitoring, taking medications, problem-

solving, healthy coping and risk reduction [American Diabe-

tes Association (ADA) 2008]. Therefore, how to initiate and

to give early assessment, proper education and treatment of

diabetic foot are important strategies for preventing lower

limb amputations. Some studies (Lipscomb et al. 2009) have

pointed out that community-based delivery of diabetes

lifestyle interventions may prevent the prevalence of

T2DM, and a multi-disciplinary team approach to DFP

could reduce the probability of lower extremity amputation

and reduce the mortality rate (Lipsky et al. 2006, Bentley &

Foster 2007). However, there is little evidence for the

effectiveness of community-based health promotion pro-

grammes among the older people with diabetes in rural areas.

The study

Aim

The aim of the study was to examine the diabetes control and

foot self-care capability in farmers and fishermen following

introduction of a multi-stage, multi-disciplinary team and

community-based small group health promotion programme.

Design and participants

This study was part of a longitudinal cohort study of HPDMF

(health promotion for preventing T2DM foot among rural

community residents) in the southwestern coastal Chiayi

County. A one-group pre and post quasi-experimental

research design was implemented from January to December

2009. Simple random sampling from their local DM regis-

tration files was used by the Public Health Nurses (PHNs) in

each of the nine districts. Selection criteria included subjects

who: (1) were diagnosed as T2DM by a physician and (2)

were willing to participate in the study. Exclusion criteria

were: (1) serious mental problems, (2) serious complications

of DM and (3) inability to walk to the local health centre.

The determination of sample size was based on the need to

perform t-test and consideration of the effect size = 0Æ35,

a = 0Æ05, and statistical power = 0Æ8. We used G-Power 3 to

calculate sample size (Faul et al. 2007). A minimum of 260

cases was required. To allow for probable drop out of
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participants during the 1-year study period, 35–45 residents/

per local health centre were assigned. With a sample size of

323, there were sufficient participants for the analysis.

Data collection

The study adopted a multi-disciplinary team approach,

including 12 certified nurses (three diabetes educators and

nine public health nurses) and three senior doctors (metabolic

physicians and plastic surgeons required for DM foot

prevention and wound-care). Before conducting the pro-

gramme, all research assistants and researchers (including the

physicians and statistician) were given a 3-day (8-hour)

training programme including assessment procedures, famil-

iarity with instruments, health promotion counselling tech-

niques and how to administer a structured interview. All

subjects received a 3-stage professional health assessment and

evaluation over a 1-year period: personal health assessment

and community-based small group health promotion educa-

tion was conducted in stage 1 (January–March 2009).

According to the assessment results from the stage 1,

individually tailored home phone counselling was given 1–3

times per person for about 15–30 minutes (March–August

2009). Post-test evaluation was initiated in stage 3 (October–

December 2009). During stage 1, any participant who

appeared to the research team to be at high risk of diabetic

foot (e.g. foot ulcer, clinically significant neuropathy and

vasculopathy, and poor diabetic control) was referred to the

teaching hospital for treatment.

Each session included diet control, medication compliance,

foot care, mild to moderate physical activity (e.g. 30 minutes

in total per day for physical activity and waist movement

anytime, anywhere and enhancing Buerger exercise at home),

which were all taught during stage 1. In stage 3, evaluations

focused on improvements in diabetes control, foot self-care

and peripheral neuropathy and vasculopathy of high risk

participants.

Measurements

Six indicators were used in this project to assess diabetes

control and foot self-care capabilities.

• Normal glycaemic levels and blood pressure were defined

by HbA1C <7Æ0%, fasting blood glucose (FG) <130 mg/

dL and blood pressure <130/85 mmHg. HbA1C and FG

were recorded for each subject in 3 months. Blood pressure

was measured on site by standard procedures during the

study.

• Body Mass Index (BMI) was calculated using the standard

formula (weight in kilogrammes divided by square of the

height in metres). According to the nationwide standard by

Bureau of Health Promotion (BHP 2007), patients with

BMI >24 and BMI >27 were classified as overweight and

obese, respectively.

• Waist circumference (WC) was used to measure central

obesity, measuring the mid-abdominal distance between

the last rib margin and the iliac crest. According to the

nationwide standard, WC values >90 cm for men and

>80 cm for women were classed as obese.

• Peripheral neurological assessment was carried out using

the Michigan Neuropathy Screening Instrument (MNSI,

range 0–10). The MNSI is a reliable and valid scale for

detecting diabetic neuropathy (Moghtaderi et al. 2006). It

comprises two parts; the second was used in this study by

diabetes nurse educators, who assessed five parameters: (1)

appearance of feet – inspection of lower limbs for defor-

mities, dry skin, nail abnormalities, calluses or infection;

(2) identification of foot ulceration; (3) vibration percep-

tion threshold testing – semi-quantitative assessment of

vibration sensation on the dorsum of the big toe; (4)

grading of ankle reflexes; and (5) touch-pressure sensation

test with a 10 g Semmes–Weinstein monofilament. An

MNSI score of >2 on a 10-point scale was considered

neuropathic.

• Peripheral vascular assessment: Using the Cardio-Vision

Model (MS-2000), ABPI (ankle brachial pressure index)

was calculated from ankle pressure/arm pressure. A low

ankle-arm index is a good marker of vascular disease. ABPI

values were classified as follows: >0Æ9 normal and <0Æ89

abnormal (Alzamora et al. 2010).

• Foot self-care capability was assessed in accordance with

the available literature and revised by the research team to

include 11 items (total score range 0–11) including ques-

tions relating to practicing foot exercises, moving heels of

the feet and toes, checking the temperature of water before

immersing feet, trimming calluses with scissors or nail

clippers, walking or working barefoot. Some of the items

were inversely recorded. If the answer was correct, one

point was given. A higher score means better foot self-care

capability.

Ethical considerations

This study was approved by the institutional review board

(No. 98-2224-B). Informed consent was obtained from all

subjects. The subjects were notified about the survey by the

PHNs, and had the opportunity to review the questionnaire

and indicate if they did not want to participate in the study.

For ethical considerations, a cover letter was sent with the

questionnaire emphasizing that the responses would be

M.-Y. Chen et al.
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confidential. Approximately 2 weeks later, all consent forms

were obtained. In each case, the PHNs notified the patient

that if they desired, a free medical evaluation could be done

at the local health centre. During the data analysis, confi-

dentiality was maintained by data coding.

Data analysis

The SPSSSPSS (Version 11.0, Chicago, IL, USA) was used for data

analyses. Missing data were excluded from the analysis. All

tests were two-sided and P values <0Æ05 were considered

statistically significant. Dependent sample with paired t-test

was used to compare the mean differences between physiolog-

ical indicators before and after the intervention programme.

Results

Of the 387 subjects selected, 323 completed the study. The

subjects’ mean age was 68Æ9 (SDSD = 9Æ5) years and range 27–

90. The average duration of diabetes was 8Æ2 (SDSD = 6Æ3) years.

Most of the participants (59Æ1%) were women, occupied as

farmers and fisherwomen. Nearly 80% were married and

most (79%) had <6 years of education. Before the interven-

tion programme, 59Æ1% of the subjects had FG levels

>130 mg/dL, and 58Æ2% had HbA1C >7% (Table 1).

Approximately 70% were classified as overweight or obese,

and 66Æ9% had a waist circumference greater than 80/90 cm

(women/men). Regarding foot examination, 43Æ2% of the

participants (N = 140) had an MNSI >2Æ0. In addition, 8Æ1

and 9Æ6% of the subjects (N = 49, total 57 legs) had a right

and/or left side ABPI of <0Æ9, respectively. The percentages

of subjects with systolic and diastolic blood pressure >130/

85 mmHg were 66Æ6% and 20Æ7%, respectively.

After the 6-month health promotion intervention pro-

gramme, only four parameters (triglycerides, HbA1C, systolic

blood pressure and left side ABPI) showed no statistically

significant change. Other physiological indicators improved

significantly (Table 2), including body weight (t = 5Æ56;

P < 0Æ001), BMI (t = 5Æ54; P < 0Æ001), waist circumference

(t = 4Æ22; P < 0Æ001); fasting plasma glucose (t = 3Æ16;

P < 0Æ01), total cholesterol (t = 2Æ85; P < 0Æ01), low-den-

sity lipoprotein cholesterol (LDL) (t = 4Æ54; P < 0Æ001) and

diastolic blood pressure (t = 2Æ01; P < 0Æ05). Furthermore,

MNSI (t = 3Æ13; P < 0Æ01), RABI (t = �3Æ15; P < 0Æ01) and

foot self-care behaviour (t = �9Æ64; P < 0Æ001) improved

significantly.

Of the 49 participants at high risk of DFP (ABPI <0Æ9 and

MNSI >2Æ0), 37 accepted the referral system and adopted

changes in medications and/or PTA (percutaneous translu-

minal angioplasty). An important improvement was in the

reversal of peripheral neuropathy (t = 5Æ10; P < 0Æ001) and

bilateral peripheral vasculopathy (RABPI: t = �3Æ71; P <

0Æ001; LABPI: t = �4Æ17; P < 0Æ001) (Figure 1).

Table 1 Demographic characteristics at the baseline (N = 323)

Variables Mean (SDSD, range) N (%)

Age (year) 68Æ89 (9Æ53, 27–90)

Duration of diabetes year 8Æ17 (6Æ30, 0–33)

Education (levels %)

Illiterate 142 (44Æ0)

Equal or less than primary 113 (35Æ0)

Secondary and above 68 (21Æ0)

Marital status

Married 258 (79Æ9)

Others

(single, widow, divorce)

65 (20Æ1)

Fasting blood glucose (mg/dL)

£130 113 (35Æ0)

‡131 191 (59Æ1)

Missing 19 (5Æ9)

HbA1C

£6Æ99% 76 (23Æ5)

‡7Æ00% 188 (58Æ2)

Missing 59 (18Æ3)

BMI

Normal (�24) 97 (30Æ0)

Overweight (�27) 107 (33Æ2)

Obesity (>27) 119 (36Æ8)

Waist

circumference (cm)

Normal

(male £90, female £80)

107 (33Æ1)

Abnormal

(male ‡91, female ‡81)

216 (66Æ9)

Michigan Neuropathy

Screening Index

£2Æ0 183 (56Æ8)

‡2Æ5 140 (43Æ2)

RABPI (ankle brachial

pressure index)

‡0Æ90 296 (91Æ6)

£0Æ89 26 (8Æ1)

Missing 1 (0Æ3)

LABPI (ankle brachial

pressure index)

‡0Æ90 289 (89Æ5)

£0Æ89 31 (9Æ6)

Missing 3 (0Æ9)

Systolic blood pressure (mmHg)

£130 107 (33Æ1)

‡131 215 (66Æ6)

Missing 1 (0Æ3)

Diastolic blood pressure (mmHg)

£85 255 (78Æ9)

‡86 67 (20Æ7)

Missing 1 (0Æ3)
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Discussion

Three key findings were identified from this study. First, poor

diabetes control was found among the rural elders. Second,

the major physiological indicators and foot self care capabil-

ities improved significantly after 6 months of the programme.

Finally, multi-stage early prevention significantly reversed

peripheral neuropathy and peripheral vasculopathy.

Poor diabetes control among T2DM farmers and

fishermen

Lowering glycaemia, LDL cholesterol and blood pressure

markedly ameliorates the complications of diabetes and the

risk of amputation (Brem et al. 2006, Davidson 2009).

According to the recommended goals for T2DM treatment

(ADA 2008, DOH 2009), our findings indicated poor diabetes

control among the elders in the rural western coastal area of

Taiwan, reflected by the high incidence of abnormal body

weight (80%), waist circumference (66Æ9%), fasting blood

glucose (59Æ1%), systolic blood pressure (66Æ6%), HbA1C

(58Æ2%), peripheral neuropathy (43Æ2%) and vasculopathy

(17Æ6%). These parameters were worse than data published

from the United States and Japan. For instance, Hoerger et al.

(2008) concluded that �50% of the diabetic population met

the recommended goal in their study. Thorpe et al. (2009)

showed that among adults diagnosed with diabetes in New

York cities, <45% had A1C levels <7%, 50% had elevated

blood pressure, 43% were not on antihypertensive medica-

tions, 66% had elevated LDL levels, and only 10% had their

glucose, blood pressure and cholesterol at recommended levels.

In Japan, Bloomgarden (2002) reported that 27% of diabetic

patients had neuropathic complications, and that poor glyca-

emia control was a major cause.

Poor diabetes control among the rural elders might be

partly explained by the limited time spent with a physician or

DM educator. A lower educational level associated with less

knowledge and ageing also limited the ability of these

patients to deal with self care management, since the duration

of diabetes and age are critical risk factors in poor glycaemia

control. Ruelas et al. (2009) mentioned that for diabetes

management to be effective in an underserved population,

patients require a special programme to improve self-care

ability to reduce the hazard of lower extremity amputation.

Further studies should consider culturally competent diabetes

Table 2 Change in physiological indicators between pre and post-test (N = 323)

Variables

Mean (SDSD) 95% Confidence

interval

Paired-t P valuePretest Post-test Lower Upper

Weight (kg) 64Æ85 (11Æ10) 63Æ93 (11Æ36) 0Æ593 1Æ242 5Æ559 0Æ000

BMI 26Æ35 (3Æ93) 25Æ98 (4Æ03) 0Æ242 0Æ508 5Æ543 0Æ000

Waist circumference (cm) 88Æ87 (9Æ59) 87Æ23 (9Æ79) 0Æ874 2Æ398 4Æ224 0Æ000

Fasting glucose (mg/dL) 156Æ50 (57Æ10) 146Æ40 (55Æ84) 3Æ818 16Æ382 3Æ165 0Æ002

Total cholesterol (mg/dL) 192Æ30 (41Æ16) 184Æ66 (36Æ97) 2Æ351 12Æ936 2Æ847 0Æ005

Triglycerides (mg/dL) 147Æ35 (9Æ87) 151Æ35 (7Æ75) �19Æ103 11Æ103 �0Æ522 0Æ602

HbA1C (%) 7Æ99 (1Æ69) 7Æ87 (1Æ57) �0Æ057 0Æ282 1Æ310 0Æ191

LDL (mg/dL) 116Æ72 (31Æ93) 106Æ66 (31Æ72) 5Æ687 14Æ438 4Æ544 0Æ000

SBP (mmHg) 137Æ66 (17Æ61) 138Æ47 (19Æ37) �3Æ04 1Æ43 �0Æ708 0Æ480

DBP (mmHg) 77Æ15 (10Æ85) 75Æ68 (12Æ90) 0Æ03 2Æ91 2Æ007 0Æ046

MNSI 2Æ25 (1Æ74) 1Æ93 (1Æ73) 0Æ118 0Æ517 3Æ134 0Æ002

RABPI 0Æ99 (0Æ15) 1Æ03 (0Æ14) �0Æ063 �0Æ014 �3Æ146 0Æ002

LABPI 0Æ99 (0Æ15) 1Æ02 (0Æ14) �0Æ049 0Æ003 �1Æ751 0Æ083

Foot self-care 32Æ32 (6Æ76) 36Æ22 (6Æ95) �4Æ69 �3Æ10 �9Æ641 0Æ000

LDL, low-density lipoprotein cholesterol; SBP, systolic blood pressure; DBP, diastolic blood pressure; MNSI, Michigan Neu-

ropathy Screening Index; RABPI, right side ankle brachial pressure index; LABPI, left side ankle brachial pressure index.

3·77

0·85 0·83

2·70

0·94 0·92

0
0·5

1
1·5

2
2·5

3
3·5

4

MNSI RABPI LABPI

Pre-test

Post-test

P < 0·001

P < 0·01 P < 0·001

Figure 1 Change in neurovascular indicators between pre and

post-test among the high risk group (n = 37). MNSI, Michigan

Neuropathy Screening Index; RABPI, right side ankle brachial

pressure index; LABPI, left side ankle brachial pressure index.
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self-management interventions for farmers and fishermen to

improve their health status. In addition, the community

screening system should include peripheral neurovascular

examination rather than focusing exclusively on the control

of glycaemia.

A community-based health promotion programme is

valuable for diabetes control and foot self-care capabilities

among the elders

Our study only lasted �6 months and entailed a so-called

‘small or medium dose’ intervention programme, e.g. each

subject received an average of 3–5 minutes of advice from a

physician, 10–15 minutes on-site small group DM health

promotion education by RN, and individually tailored tele-

phone counselling 1–3 times per participant that lasted on

average 15–30 minutes. However, the findings suggest that the

programme changes in relevant physiological parameters, such

as reduced BMI, WC, FG, TC, LDL-C, DBP, MNSI, increased

ABPI in both legs and improved foot self-care behaviour, which

are similar to those found by Shaw et al. (2009), who used an

intensive lifestyle programme that successfully reduced body

weight and body fat, and also improved insulin sensitivity and

glucose metabolism in obese youths. In another prospective

observational study in an American community setting,

Gensichen et al. (2009) found that a physician’s practical

support (based on patient ratings of their provider) was

associated with a significantly lower HbA1c. Further studies

are needed to identify the major contributor to the effects on

diabetic control among the rural elders.

Peripheral neuropathy and peripheral vasculopathy can be

reversed by early prevention

The evidence shows that peripheral neuropathy and periph-

eral vasculopathy are the important risk factors in DM foot

(Zgonis et al. 2008). Recent publications have indicated no

treatments for diabetic neuropathy other than glycaemia

control (Tesfaye et al. 2005) and atherosclerotic disease is

silent in the peripheral arteries (Alzamora et al. 2010).

Unexpectedly, we found the opposite effects on MNSI and

ABPI. Some literature has indicated that enhancing physical

exercise can protect against peripheral vasculopathy

(Alzamora et al. 2010), and decreasing triglyceride, body

mass index, smoking and hypertension could be modifiable

risk factors associated with peripheral neuropathy (Tesfaye

et al. 2005). This finding may be related to the lowering of

BMI, blood glucose, TC, LDL and DBP, and enhancement of

foot self-care capabilities, via the multi-stage health promo-

tion programme. We gave three stages of intervention in our

programme. During the first stage, 43Æ2% of participants

(N = 140) were found to have possible peripheral neuropathy

and 17Æ6% (N = 57) peripheral vasculopathy, which enabled

us to choose individually tailored strategies. For instance, all

participants received home phone counselling 1–3 times,

which included healthy diet, Burerger exercise (Jiang et al.

2009) and physical activity. In addition, some participants

were told the meaning of abnormal MNSI and ABPI, and

were transferred to the teaching hospital for further treatment

(e.g. PTA and changed medications).

Although many physiological indicators improved signifi-

cantly in this intervention, the frequency and intensity of

What is already known about this topic

• In Taiwan, the standardized mortality rate from

diabetes is higher than in developed countries. The

mortality rate from diabetes in Chiayi region is the

highest nationwide.

• Previous studies have focused on the effects of numerous

healthy lifestyle changes on patients with diabetes.

• The serious health consequences of glycaemic control

and diabetic foot prevention have been well

documented, but an early and effective screening

programme for rural diabetes is limited.

What this paper adds

• The outcome supports the value of a multi-disciplinary

team approach to a community-based small group

health promotion programme for improving diabetes

control and foot self-care among farmers and fishermen.

• Using the Michigan neuropathy screening instrument

and ankle brachial pressure index as the community-

based screening tools proved valuable in uncovering

early stage of peripheral neurovasculopathy.

• If participants at severe high risk of diabetic foot were to

accept early treatments, changes in peripheral nerves

and vascular functions can be reversed.

Implications for practice and/or policy

• There is an urgent need to implement community-based

and small group health promotion programme for rural

elders with diabetes.

• A longitudinal study is needed to assess the efficacy of

different health promotion programme initiatives.

• Routine screening of the peripheral neurovasculopathy

for older people with diabetes is recommended.
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Burerger exercise and of physical activity, along with details

of a healthy diet that is appropriate for the rural elders still

need further empirical study.

Study limitations

This study has certain limitations. First, since the original aim

was to explore the effectiveness of health promoting pro-

grammes for the rural people with diabetes, a selection bias was

apparent with the majority of participants being elders of

society. According to the brief discussions with the neighbour-

hoods, the possible reasons included (1) some residents with

diabetes needed to work outside the village, and (2) some of

them did not return consent forms, because the consent forms

look ‘too formal’. A second important limitation was the

absence of a control group. Thus, the potential threats to

internal validity of the instrumentation and history issues need

to be considered (Polit & Beck 2008).

Conclusions

The findings indicate the poor diabetes control among the

rural elders and the benefits of intervention in relation to

many physiological indicators. Even peripheral neuronal and

vascular functions were significantly improved after the

health promotion programme. The findings could be used

to develop health strategies to reduce the consequence of

diabetes complications, such as using the instruments of

MNSI and ABPI as regular screening in the rural regions. We

suggest that further studies should focus on the continuing

changes of physical indicators, such as diabetes control and

neurovascular function. Developing a culturally competent

self-management intervention for farmers and fishermen with

T2DM also ought to be considered, it being a valuable

strategy for improving their health status.
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