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Abstract

This paper reports a screening survey using a mobile unit to determine the prevalence of
chronic disorders among persons aged 40-59 years in rural Thailand. A total of 4,812 persons from
all the 54 rural villages in Mae Sot District, Tak Province, northern Thailand, were interviewed
and examined in 1995. A higher proportion (59.3%) of men were current tobacco smokers than
among women (40.4%). A higher proportion (69.6%) of men were current alcohol drinkers
compared with women (38.6%). Cutting/piercing was the most frequently reported injury,
followed by falls. About half (47.9%) of the persons surveyed had a body mass index (BMI)
between 20 and 24.9 and only 2.6 per cent had a BMI of 30 or over. The overall prevalence
rates of hypertension and diabetes in the persons surveyed were 13.3 per cent and 2.4 per cent
respectively. Of the persons screened, 28.8 per cent had borderline-high blood cholesterol
(200-239 mg/dl) and 12.9 per cent had high blood cholesterol (>240 mg/dl). About 61 per cent of hy-
pertensive persons, 92 per cent of diabetic persons, and nearly all of those with dyslipidaemia
were first detected during this screening programme. Five women with breast cancer and 22 with
benign breast disorders were also identified during the survey. A screening programme using a
mobile unit may be useful in identifying treatable disorders in rural areas, where existing
screening services cannot effectively cover the population at risk.
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Because of changes in life style and in- including Thailand(1-5). Several studies have shown
creasing life expectancy, the number and propor- that early diagnosis and proper management of
tion of people with non-communicable disorders treatable disorders such as hypertension, diabetes,
have been increasing in many developing countries, and ischaemic heart disease in both middle-aged
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and elderly people can reduce morbidity and mor-
tality(5-9). In Thailand, particularly in rural areas,
many individuals with treatable chronic disorders
are usually unrecognized and untreated. A screen-
ing programme in hospitals and clinics has limited
benefits since the majority of people with inapparent
illness rarely attend the service. Screening assess-
ment of the elderly in rural northern Thai commu-
nities by a mobile health unit indicated that more
than half of those with hypertension, three-quarters
of those with diabetes, and a number of persons with
other treatable disorders were first detected during
the survey(10). The present paper reports on the
screening of persons 40-59 years of age using a
mobile unit to determine the prevalence of chronic
disorders in the same rural areas in northern Thai-
land as the previous study. It points out that a
number of persons with such disorders could be
identified and treated.

MATERIAL AND METHOD
Study population and health care setting

The study was conducted in 1995 in Mae
Sot District, Tak Province, located 500 km north-
west of Bangkok. The total population of the dis-
trict in 1995 was 71,929; 50,101 (69.7%) lived in
the 54 villages outside the municipality. Persons
aged 40-59 years in these rural villages were the
subjects of the study. In 1995 the district contained
20 public health centres and one 280-bed general
hospital. The hospital was located in the municipal
area, whereas the health centres were distributed
among the rural villages. Each health centre
employed two or three health personnel (one nurse,
one midwife, and/or one sanitation worker). In gen-
eral, the rural population received primary care ser-
vices from the health centres and secondary care
from the hospital.

According to the Thailand Primary Health
Care Programme, each rural village in the district
had 5-30 trained village health communicators
(VHCs), each of whom was responsible for about
10-20 households. The VHCs were residents in the
village they served and were trained primarily to
educate their neighbours and assist health person-
nel in matters of preventive and promotive health
care.

Survey

We organized a mobile health unit for the
screening assessment of persons 40-59 years of age
throughout all the rural villages. The team com-
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prised both hospital personnel (a physician, social
workers, and public health nurses) and health centre
workers. All persons aged 40-59 years in each
village were identified and registered by the VHCs
and the health centre workers. About two weeks
before the screening, health information about
chronic diseases and the benefits of the screening
programme were disseminated to the villagers
through village loud speakers and leaflets. Health
education through a group lecture and discussion
was provided to the VHCs and the target persons
in each village at night a few days before the day
alloted for the screening programme. The VHCs
were asked to deliver the health message directly to
those persons who might not have received the
health information and to invite them personally to
the screening programme. All persons 40-59 years
in each village were then interviewed and examined
by the mobile health unit at no charge at the village
temple. Assessment at home was carried out by the

“team for those who had severe disabilities and were

unable to attend the screening programme.

The screening questionnaire had two parts.
The first part contained questions on sociodemo-
graphic characteristics. The second part requested
information relating to health, "including tobacco
smoking, alcohol consumption, use of medication
and injury within one month before the interview,
history of treatment of chronic diseases, and breast
symptoms (women only).

Height and weight were measured in light
clothing without shoes. Body mass index (BMI)
was computed as kilograms per square meter (kg/
m2). Blood pressure was measured twice on the
right arm in a seated position with a standard mer-
cury sphygmomanometer and the average of the
two readings was recorded. Hypertension was
defined as diastolic pressure 95 mmHg and/or
systolic blood pressure >160 mmHg(11) or current
antihypertensive medication. Breasts of the women
were physically examined by trained public health
nurses, whereafter those with abnormal findings
were examined by the physician.

Fasting venous blood was obtained from
each person and forwarded to the laboratory of Mae
Sot General Hospital within two hours of collection
for analysis of plasma glucose and serum total cho-
lesterol by the enzymatic colorimetric method.
Persons who had a plasma glucose >140 mg/dl were
referred to the diabetic clinic of the hospital for
repeat testing and management. Diabetes was
defined as fasting plasma glucose >140 mg/dl on
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two occasions(12) or current antidiabetic treatment.
The serum cholesterol categories were those recom-
mended by the National Cholesterol Education Pro-
gram(13) as follows: desirable (<200 mg/dl), bor-
derline-high (200-239 mg/dl), and high (=240 mg/
dl).

We used the chi-square test for compari-
son of proportions and analysis of variance (or the
Kruskal-Wallis test) for comparison between means.
Logistic regression analysis was used to determine
the association between risk factors and hyperten-
sion or diabetes.

RESULTS

There were 5,897 persons aged 40-59
years in the study area. A total of 4,812 persons
(81.6%) participated in the screening programme,
713 persons (12.1%) refused to be screened and
claimed that they were healthy. The remainder
(6.3%) were absent and could not be contacted at
the time of the survey. Most of the nonrespondents
(72.4%) were men.

Sociodemographic characteristics

Table 1 presents the sociodemographic
characteristics of the respondents surveyed. The
number of respondents participating in the screen-
ing decreased by age. The male to female ratio was
about 0.7:1. Nearly all had an educational level of
primary school grade 7 or less. Most were farmers
and about 60.4 per cent of the respondents reported
a monthly income <2,000 baht (US$ 80).

Tobacco smoking, alcohol drinking, and use of
medication

The proportion of current smokers was
higher among men (59.3%) than women (40.4%)
(Table 2). Most (91.5%) current smokers smoked
mainly traditional forms of tobacco (hand-rolled
tobacco in a rectangular piece of dry leaf). They
were predominantly low-rate smokers; 93.7 per cent
of daily smokers smoked <10 pieces per day. A
higher proportion (69.6%) of men were current
alcohol drinkers compared with women (38.6%).

About 74 per cent of the respondents
reported having taken a drug within one month of
the interview. The most common type of drug used
was analgesics (55.2%), followed by antirheumatics
(9.6%), and cardiovascular drugs (5.1%). Women
reported having taken antirheumatics, cardiovas-
cular drugs, and sleeping pills more frequently than
men.
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Table 1. Sociodemographic characteristics of
respondents aged 40-59 years in the vil-
lages surveyed, Mae Sot, Tak Province,
1995,

Characteristics No. Do

Total 4,812 100.0

Age (years)

40-44 1,354 28.1
45-49 1,319 274
50-54 1.118 232
55-59 1,021 212
Sex
Maie 1,956 40.6
Female 2.856 594
Education
None 692 144
Primary 4,040 84.0
Higher 80 1.7
Marital status
Single 110 2.3
Married 4,173 86.7
Widowed/divorced/separated 529 11.0
Occupation
Farmers 3,565 74.1
Workers 537 112
Others 458 9.5
None 252 5.2
Income (baht per month) (US$ 1 = 25 baht)
<1,000 1.512 314
1,001-2.000 1.395 29.0
2,001-3,000 882 18.3
>3,000 1,023 213

Frequency of injury

About 7 per cent of the respondents
reported injury within one month before the inter-
view (Table 3). Cutting/piercing was the most fre-
quently reported injury, followed by falls. The pre-
valence of cutting/piercing was not significantly
associated with age and sex, whereas, the prevalence
of falls was greater among women than men. Both
cutting/piercing injuries and falls occurred mostly
in the home.

Body mass index (BMI)

Overall, about half (47.9%) of the res-
pondents had a BMI between 20 and 24.9 (Table
4). The proportion of those who had a BMI of 30
or over was only 2.6 per cent. The mean BMI was
greater among women than men and decreased with
increasing age.
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Table 2. Smoking status, alcohol drinking, and use of medication within one month before the interview
in the population surveyed, by sex.

Percentage of population

Total Male Female p-value*
No. surveyed 4,812 1,956 2,856
Smoking status
Current -daily 40.0 515 32.0
-occasional 8.1 7.7 84
Former 26.1 28.4 24.6 <0.01
Never 25.8 12.3 35.0
Alcohol drinking
Current -daily 3.6 7.6 0.8
-occasional 47.6 62.0 37.7
Former 17.5 22.3 143 <0.01
Never 31.3 8.1 472
Use of medication within one month**
Analgesic 552 54.9 555 0.68
Antirheumatic 9.6 85 10.3 0.04
Cardiovascular 5.1 2.8 6.7 <0.01
Sleeping pill 47 2.8 6.1 <0.01
Bronchodilator 1.6 1.7 1.6 0.93
Antidiabetic 0.6 04 0.8 0.06
Others 28.3 24.0 31.2 <0.01
None 25.8 29.0 23.6 <0.01

* Differences between males and females
** Some persons reported more than one item

Table 3. Prevalence rate of injury occurring within one month before the interview in the population
surveyed, by age and sex.

No. Prevalence rate (%) of injury*
surveyed None Cutting/ Fall Traffic Animal/ Others
piercing insect
bite
Total 4,812 929 29 1.7 1.0 09 0.9
Age (years)
40-44 1,354 922 32 1.7 1.5 0.5 1.0
45-49 1,319 93.0 2.8 1.4 1.3 0.7 1.1
50-54 1,118 935 3.0 1.6 0.7 1.0 0.9
55-59 1,021 93.0 27 23 03 1.4 0.5
p-value** 0.64 0.92 0.42 0.02 0.13 0.46
Sex
Male 1,956 92.3 33 1.1 1.5 0.8 1.1
Female 2,856 93.3 2.7 2.1 0.7 0.9 0.8
p-valuet 0.19 0.21 0.01 <0.01 0.96 0.35

* Some persons reported more than one incident
**  Differences between age groups
+ Differences between males and females
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Table 4. Percentage distribution and the mean of body mass index (BMI) of the population surveyed, by
age and sex.

No. Distribution of BMI (kg/mz,%) Mean* p-value
surveyed <20 20-24.9 25-29.9 >30
Total 4,812 318 479 17.7 2.6 21.9+3.7
Age (years)
40-44 1,354 230 527 203 39 22.6+3.6
45-49 1,319 28.3 49.0 203 2.4 22.3+3.6
50-54 1,118 36.5 46.6 15.0 1.9 21.5+43.7 <0.01
55-59 1,021 429 413 14.0 1.8 201437
Sex
Male 1,956 333 532 12.3 1.2 21.543.0
Female 2,856 30.8 442 215 35 22244.1 <0.01

*+Standard deviation

Table 5. Percentage distribution and the mean of serum total cholesterol of the population surveyed, by
age, sex, and BML
No. Distribution of serum Mean* p-value
surveyed total cholesterol (mg/dl, %)
<200 200-239 >240
Total** 4,802 58.3 28.8 129 195.9+42.5
Age (years)
40-44 1,353 63.3 26.8 9.8 191.7+43.8
45-49 1,316 59.5 29.6 10.9 194.3+40.6
50-54 1,116 559 28.7 154 199.0+442.3 <0.01
55-59 1,017 52.7 30.5 16.8 200.0442.5
Sex
Male 1,953 66.5 239 9.6 187.7439.2
Female 2,849 52.7 321 15.2 201.5+43.7 <0.01
Body mass index
<20.0 1,526 69.7 238 6.6 184.4+36.7
20.0-24.9 2,301 57.9 29.1 13.0 196.7+41.3
25.0-299 853 421 352 227 211.2+44.0 <0.0t
>30.0 122 377 40.2 22.1 216.7+68.1

* tStandard deviation

** Ten persons with missing information were excluded from the analysis

Prevalence of some chronic disorders

Few respondents had ever been screened
for serum total cholesterol before the survey. Of the
persons screened, 28.8 per cent had borderline-high
blood cholesterol (200-239 mg/dl) and 12.9 per cent
had high blood cholesterol (>240 mg/dl) (Table 5).
The mean cholesterol level for women was greater
than that for men. The mean level increased with
increasing age and greater BMI.

The overall prevalence rate of hyperten-
sion in the population surveyed was 13.3 per cent
(Table 6). The rate of hypertension increased with
increases in age, BMI and serum cholesterol levels,
and being diabetic. Of the 642 hypertensive per-
sons, 389 (60.6%) were first detected during the
survey. Of the remaining 253 persons who had ever
been diagnosed as hypertensive, only about half
(47.4%) reported receiving regular treatment.
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Table 6. Prevalence rate of hypertension and diabetes in the population surveyed.

Characteristics Hypertension Diabetes
No. Rate p-value No. Rate p-value
surveyed (%) surveyed (%)
Total* 4,812 133 4,801 24
Age (years)
40-44 1,354 9.2 1,353 2.1
45-49 1,319 127 1,315 1.7
50-54 1,118 148 <0.01 1,115 3.1 0.11
55-59 1,021 18.1 1,018 2.8
Body mass index
<20.0 1,531 9.1 1,527 1.2
20.0-24.9 2,303 12.3 2,299 2.0
25.0-29.9 854 208 <0.01 852 4.8 <0.01
>30.0 124 331 123 73
Cholesterol level
<200 2,800 111 2,800 1.6
200-239 1,382 154 <0.01 1,378 27 <0.01
>240 620 18.9 620 53
Diabetes
No 4,686 13.1
Yes 115 243 <0.01

* Those with missing information were excluded from the analysis

The overall prevalence rate of diabetes
was 2.4 per cent. The rate of diabetes increased with
increases in BMI and serum cholesterol levels. Of
the 115 diabetic persons, 106 (92.2%) were first
detected during the survey. The remaining 9 persons
who had previously been diagnosed reported re-
celving regular treatment.

Multiple logistic regression analysis was
used to test the association between risk factors
and hypertension or diabetes. The rate of hyperten-
sion increased 1.059-fold (95% confidence interval
[CI] 1.042-1.075) for | year increase in age, 1.123-
fold (95% CI 1.097-1.149) for 1 kg/m? increase in
BMI, 1.004-fold (95% CI 1.001-1.006) for 1 mg/dl
increase in fasting plasma glucose, and 1.003-fold
(95% CI 1.001-1.005) for I mg/dl increase in serum
cholesterol. The rate of diabetes increased 1.050-
fold (95% CI 1.015-1.086) for 1 year increase in
age, 1.162-fold (95% CI 1.110-1.216) for 1 kg/m2
increase in BMI, and 1.005-fold (95% CI 1.002-
1.008) for 1 mg/dl increase in serum cholesterol.

Health education through a group lecture
and discussion was provided to those with hyper-
tension, diabetes, and high cholesterol level. They
were registered, treated, and followed up, either at
the health centre for persons with mild hyperten-

sion or in the hospital for those with moderate or
severe hypertension, diabetes, and high cholesterol
level.

Abnormal physical findings of the breasts
were identified in 27 (0.9%) women. Five had breast
cancer and the remaining 22 had benign breast dis-
orders. Of the five women with carcinoma of the
breasts, four were first detected during the survey,
whereas the fifth experienced recurrence of the
disease. All women attending the screening pro-
gramme were taught breast self-examination and
were encouraged to perform regular examination by
themselves.

DISCUSSION

Thailand is experiencing rapid urbaniza-
tion and industrialization, lifestyle changes, and
increased longevity following an improvement in
the control of infectious and parasitic diseases. This
results in a rising incidence of cardiovascular
diseases. A number of clinical trials have shown
that treatment of hypertension and dyslipidaemia
can reduce cardiovascular morbidity and mortality
(6,14-17), Early detection of diabetes in asympto-
matic persons will result in effective treatment that
may retard its progression and reduce the risk or the
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severity of complications, thus diminishing prema-
ture morbidity and mortality(7). The underdiagnosis
of hypertension, dyslipidaemia, and diabetes is a
major problem in rural areas and can be solved by
an accessible screening programme. Our screening
programme revealed that 61 per cent of hyperten-
sive persons, 92 per cent of diabetic persons and
nearly all of those with dyslipidaemia were first
detected during the survey. Some women with
breast cancer and benign breast disorders were also
identified during the screening programme. Since
these persons could be brought to treatment, there
were potential benefits from our screening pro-
gramme using a mobile unit.

Our survey indicated that tobacco smoking
was highly prevalent among the study population.
Cessation of smoking has beneficial effects on both
cardiovascular and non-cardiovascular morbidity
and mortality(18,19). The dramatic decline in the
prevalence of smoking in many developed countries
shows that smokers can be persuaded to give up
either on their own or in response to a variety of
intervention programmes(18,19). Smoking cessa-
tion programmes should be one component of pre-
ventive measures beneficial to the study population.
In addition to health personnel, monks might serve
as agents for change of smoking behaviour in rural
Thailand(20).

Cutting/piercing injuries and falls were
the two most common causes of reported injury in
the population surveyed. Compared with older per-
sons in the area, this 40-59 year old population
experienced a higher rate of cutting/piercing,
whereas, the elderly suffered more from falls(10).
Educating people about the potential hazards of
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cutting tools and safe handling procedures may be
effective in reducing cutting/piercing injuries.
People should be encouraged to perform regular
excercise for prevention of osteoporosis, a risk
factor for fractures following falls. Further study of
the factors contributing to the incidence of such
injuries is needed for the development of preven-
tion.

Overweight and obesity have been shown
to be associated with an increased risk of a number
of chronic diseases(5,7,21,22). Our survey also
found an increase in the prevalence of hyperten-
sion, diabetes, and hypercholesterolaemia with in-
creasing BMI. Control of excess weight in the area
could result in improvement in such disorders and
thus in cardiovascular diseases. However, weight
loss is notoriously difficult in obese persons(23).
Instructing people to maintain a healthy body weight
and avoid obesity should be one beneficial preven-
tive strategy.

Early detection of inapparent health pro-
blems in persons before reaching the age of 60 and
proper management can not only reduce morbidity
and mortality but also slow the transition from
disease to disability and therefore reduce the need
for institutional long-term care in the elderly. We
suggest that, in rural areas, where existing screening
services cannot effectively cover the population at
risk, the use of mobile units may be helpful in iden-
tifying medically treatable conditions.
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