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the language emp! above, this would be a ““triple jeopardy™ situation: modern-
ization, adaptatior. sulture change would all be implicated.

The 197% Report of the Working Group on Heart Disease Epidemiology (12)
advises migration rescarch on genetically homogeneous population in environments
representing contrasting levels of modernization and culture change to resolve the
points raised above. Major studies now in progress in Puerto Rico and Honolulu are
focused on both intracultural (rural to urban Puerto Rican migrants) and inter-
cultural {trans-Pacific Japanese migrants) changes of residence to destination at a
higher level of modernization (13-14),

Filipinos in the Philippines and United States are a third population which
offers an opportunity for parallel research. Several pilot studies inttiated by the
Philippine [Heart Center for Asia and Institute of Behavioral Science, University
of Colorado, have been completed. These include measurement of blood pressure
and prevalence of hypertension in ruraf and urban Philippine communities (15-17),
and cardiovascular disease mortality among Filipinos in Hawaii and California
(18-20).

The present paper brings together the results of several blood pressure studies
from rural and urban areas of the Philippines. Tt is one of severzl manuseripts now
in progress which will consolidate and interpret the pilot studies thus far completed.
When combined with the forthcoming report on cardiovascular disease wmortality,
they will provide the basis for mnore delinitive hyputhesis testing.

Methods

The four Philippine communities selected for the bklood pressure study

ovide comparative data which have a bearing upon the conceptual issues in-

troduced above. A conservative rural locale and a meiropolitan urban center were

chosen from Luzon, the oldest site of colonization in the Philippines, with primarily

sedentary populations. A progressive rural locale and a metropolitan urban center

were also chosen from Mindanao, the most recent site of settlements in the Philip-
pines, with primarily sedentary populations.
The study design is ilfustrated below:

Figure 1. Predicted Bank Order of Hypertension Prevalence in Sedentary and Migraot
Communities
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Table 2. Mean Differences in Systolic and Diastolic Blood Pressures Between Communities
By Sex With Significance Tests

Svstolic Diasrolic

Mean Mean
Difference P Difference P

SEDENTARY LOCATIONS (Luzon)

Rural — Urban (RP - QC)
Male 4.35 001 .89 .05
I'emale 7.40 001 4.18 001

MIGRANT LOC  TTONS (Mindanao)

Rural - Url (RD > DC)
Male 42 n.s. 3.86 O
Femaie 35 5. 3.69 O

C. MIGRANT-SEDENTARY COMPARISONS
(Mindanao-Luzon)

Rural - Rural (RD > RP)

Male 1.04 10 5.77 001

[‘emale 1.80 KU 4.18 001
Rural - Ur (RD > QC}

Male 5.39 001 X L0

Feinale 5,61} .00 8.36 001
— Rural (DC > RP}

.62 ns. 1.9t .001

Female —-2.15 .01 49 n.s
Urban — Urban (D¢ > QC)

Male 4.97 001 2.60 001

Fentale 5.25 001 4.67 .001

RD — Rural Davao

-~ Rural ngasinan DC - Davao City

QU — Quezon City

been consiructed from the systolic (Figure 2) and diastolic (Figure 3) « a in Table
3.
In both figures, when panels C-D describing urban sites are compared with
panels A-B describing rural sites, two important differences emerge:
13 urban readings for ages 1544 fall below rural readings for the same age
groups for both sexes in most cases;
2)  urban blood pressures elevate much more sharply between ages 24 |
h for both sex
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Table 3 ze-Adjusted Me  ale and Female 8y lic and Diastolic Blood Pressures for Selected
Age Groups in Four Philippine Communitics: Migrant and Sedentary, Rural and Urban

Male Female
SBFP 08P SBFP DBP
A. Sedentary
. Rurgl Pangasinan
Ages .24 117.69 75.26 113.16 34
25-44 122.14 79.14 117.27 76.65
4564 127.48 81.70 125.52 80.59
2. Quezon City
Ag 15-24 111.01 72.16 104.59 68.44
2444 117.68 78.50 109.28 71.92
45-64 127.04 83.30 124.81 79.36
B. Miprant
1. Rural Davao
Ages15-24 115.49 77.95 112.09 71.34
25-44 12428 84.30 117.29 40.84
45.64 128.69 86.82 125.74 44 49
2. Davae City
Agen 15-24 115.46 74.63 10770 760
25-44 125.20 81.88 117.29 78.17
45-64 133.05 §7.20 133.68 #6.66

]Age-adju';tcd to the Philippine pepulation, 1975

The uniformity of these two patterns for both SBP and B causes the urban
readings in panels C-D {o describe longer lines ascending at steeper angles than those
of panels A-B.

Within cach of the four panels of Figures 2.3, a migrant and sedentary com-
munity are compared. Once again, two important difterences may be noted:

)y the migrant member of each pair of conumunities disclosed biood pres-
sure readings tising to a higher level than that of its sedentary partner;
2) z urban migrant communities (panels C-D) disclose blood pressures
rising to a higher level among persons 45 than do rural migrant
comnunities (panels A-B).

As mentioned earlier in the interpretation of data from Tables 1.2, the diastolic
patterns {(Figure 3) are more completely differentiated between comniunities than
the systolic patterns (Figure 2.

Those two sets of  erpretations of the age-adjusted data for specific age-sex
groups (Table 3} tend to confirm the sertions presented in Figure 1: v an blood
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Figure 2. Age Adjusted Male and Female Systolic M 1 Blood Pressures for Selected Age
Groups in Migrant and Sedentary Locations: Rural Compared with Urban.
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pressures, which are subject to modernization, should be higher than rural; migrant
blood pressures, which require adaptation, should be higher than sedentary. Finally.
where the two forces interact, migrant urban blood pressures, subject to both
modernization and adaptation, should be the highest of all. However, these abserva-
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Figure 3. Age Adjustcd Male and Female Dbastolic Mear Blood Pressures for Sclected e
Groups in Migrant and Sedentary Locations: Rural Compared with Urban,
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tions appear ta be true oaly lor the older age groups within the four commun-
ities, i.e., persons 4564, These conclusions await confirmation fvom the hyper-
tension prevalence data 1o be reviewed in the [ollowing section.
The infercnces coneeining age patterns would be on lauer ground isupporled
by other stu s, While migrant-sedentary com  iso-  arc lacking om Sou  cast
urban and rural Chinese blood pressure measures can be secured from two
known Taiwancse studies (26, 27). In Table 4, the Chinese data have been
regrouped to match able 3, with the foliowing results:
1)  urban readings for ages 1544 fall below rural readings for the same
groups for both sexes;
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Table 4. Age-Adjusted Mean Male and Female Systolic and Diastolic Blood Pressures for Selected
Age Groups by Sex: Rural and Urban Taiwanl

Male Female

SBP Dgp SAP DEp

Urban Taipei
Ages 15-24 116.31 69.18 109.00 66.44
2544 119.64 73.95 113.47 72.05
45-64 130.55 B4.21 136.65 82.79

Rural Taiwarn
15-24 123.27 76.00 121.38 78.46
25-44 123.96 79 .44 123.44 79.31
45 127.64 82.26 135.49 84 49

! Age-adjusted to the Philippinc population, 1975

2)  but urban blood pressures elevate much more sharply etween ages
25.44 and 45-64 than do rural blood pressures;

3)  finally, urban blood pressures among older persons (45-64) tend to be
higher than those found in the rural community.

These conclusions correspond to those provided earlier for the urban and rural
Philippine locations.

Hypertension Prevalence by Sex and Comynunity

The age-adjusted prevalence rates for males and females, ages 50-74, by com-
munity are presented in Table 5. Hypertension, as mentioned earlier, i
as a blood pressure reading in excess of 160/95 mm Hg. The direction and signif-
icance of the prevalence rates differences between communities are presented
Table 6.

The rank order of prevalence which is set forth . Table 5 confirms the
analysts from Table 3 and Figures 2-3:

1}  There is greater prevalence in urban than in rural areas among both

SEXES;

2}  prevalence is greater in the migrant urban thap in the sedentary urban
location;

3) prevalence is greater in the migrant rural than in the sedentary rural
location;

4}  the community in which migration and urban life style are combined,
Davao City, has the highest prevalence rate encountered in the study.
It is noteworthy that sex differences only appear in the rural locations.  both
rural Pangasinan and Davao Province, male hypertension exceeds that of femnales. In
Davao City and Quezon City, rates [or both sexes are almost identical.
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While both modemization and adaptation are associated with elevated blood
pressure and hypertension risk, the former erates independently while the latter
takes auxiliary role.

C. Associated Variables

The eticlogy of hypertension exemplifies the “linked open systems” model of
explanation advocated by Cassel and his associates {29): biochemical, physiological,
psychosocial and cultural factors are all implicated by contemporary investigators.
Explanations ranging from trace minerals in the water supply to the adequacy of
sacial support have found advocates in the recent lterature (30-31).

It remains to devise a model tracing the intersysteric linkages between agents
at different levels, and to test it empirically. Single factor explanations, such as
obesitly, still have their advocates; but they are inconsistent with current concepts
of etiology. In the absence of a focusing hypothesis, however, commitment 1o
multilevel explanation promotes “broad spectrum™ data collection and interview
procedures.

Among the factors generally believed to be implicated in elevated blood
pressure and hypertcnsion are age and body weight. Both were recorded {  all sites
in the present study, Within the two cities, a range of items including personal
behi or (smoking, dietary Factors) and psychosocial factors (education, occupa-
tion, social supporl) was also obtained and analyzed. First, the significance or
weight as an explanatory factor will be examined across all {our sites. Following
this, age and body mass adjusted relationships between SBP and DBFP and the ¢ er
variables will be considered within the two cities where hypertension prevalence
was found to be the greatest.

Mean heights and weights by sex for each study site are presented in Table 7
together with ageadjusted fipures. All same-sex mean differences in weights
between communities were significant at the .005 level with one exception: mral
Davao women did not differ in weight {rom those in Davao City. The table supports
the conclusion that both men and women tend to be heavier in urban locations.
Age-adjustment increased the urban.rural differences in both sexes by decreasing
the r | figures, Detailed age-specific mean heights and weights by sex and com-
munity are presented in the appendix (Tables A5-7).

The age-adjusted data by specific age group in Table 8 has been prepared o
correspond to the blood pressure levels presented in Table 3. Unlike blood pressure,
there is no reversal of urban-rural weight patterns with age. Men and women in the
urban samples are heavier than their rural counterparts at each age level in the Table
8 sequence.

Comparison of Table 3 and Table 8 results produces some unexpected
observations, however. Although blood pressure elevates with age in both sexes and

| study sites {Table 3), weight does not {Table 9). Only in Quezon City do we find
that persons in the 4564 age groups have mean weights greater than those who are
2544, But blood pressure and hypertension levels in Davao City are higher than
those in Quezon City among persons 45-64 in both sexes. It seems unlikely that
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Table B.Mean Age-Adjusted Heights and Weights for Sclected Age Groups, By Sex, for Four
Philippine Communities: Migrant and Sedentary, Rural and Urbanl

Muale Female
Height Weight Height Weight
{Crms) {Kgs) {Cms) Kgsj
A. Scdentary
1. Rural Pangasingn
Ages  3-24
2544
4564
2. 0 on(ity
Ages  15-24 163.77 53.51 151.10 46,73
2444 163.49 60.37 151.46 50.55
45-64 163.30 62.91 151.28 53.36
B. Migrant
1. Rural Davao
Ages 15-24 157.58 44.94 150.87 45.81
2544 160.40 53.42 151.50 49,03
4564 158.83 52.31 14975 46.54
2. Davac City
Ages 15-24 161.49 50.67 151.69 44,51
25-44 16243 55.84 151.60 49.69

4564 161.06 55.49 150.93 50.24

1 Age-adjusted to the Philippine population, 1975

There was little consistency across age and sex groups in either city for
behavioral variables. Eight homogeneity tests were performed for each (2 BP
measures x 2 sexes = 2 cities), no more than three were significant for specific
variables: social support and househo  income. Three variables disclosed significant
departures from homogeneity in only two subgroups: fat consumption, education
and occupation.

Behaviora! variables were more frequently associated with blood pressure
levels in Quezon City than in Davao City, and were more frequently associated with
fernale blood pressures than with male. Conventional risk factor indicators (cigaret
smoking, fat consumption) appeared to be less influential than psychosecial
variables (social support and income), This could be an artifact of measurement and
scaling procedures.

The social support results from both cities (Table 10} represent the most
frequent occurrence of statistical significance among the behavioral variables in
Table 9. Inverse association of social support with blood pressure can be discerned
for both sexes in Quezon City and for males in Davao City. Houschold income
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Unadjust Means for Systolic and Diastolic Blood Pressure, Age and Body Mass Index By
Number of Cigarets Smoked Per Day For Davao City Males and Females

Ciearets Smoked Per Day

None 07-1% 21-2% 36 or more
A. Males
SBP 123.40 126.00 135.41 130.75
DBP 80.27 79.09 B5.09 83.59
Age 33.08 46.82 47.05 48.71
BMI 3,320.54 3,157.03 3,369.24 3.403.31
N 617 11 22 7
Females
SBP 117.70 [17.63 144.33 -
DBP 77.21 81.63 92.67 -
A 1 L7535 58.33 -
BMI 36 ) 3410.77 3,288.24 -
N 751 8 3 0
Age and Body M justed Means for Systolic and Diastolic Blood Pressure By
Number of ( 1 Smoked Per Day I'or Davao City Males and Females
- e Cigarets Smoked Per Day
fi} 2} {3 4
None 0f-19 21-29 30 or more
A. Males
HE 12385 12282 129.74 124.05
DBP 80.53 717.68 81.70 79.50
B. Females
SBP 117.85 110.24 124.94 -
DRBP 717.30 7115 81.51 -

Significance levels:
A Males

The SBP comparison of Cols, 1-3, has P= < .05, all others are n.s.

The DBP comparisons are n.s.

B. Females

All SBP and DBP intercolumn comparnisons are n.s,

(Table 11), while displaying lesser significance, was also inversely associated with
blood pressure among both sexes in Quezon City, and among women in Davao. In
the Philippines, size of the extended kin group residing nearby (a measure of social
support) is positively associated with social class which, in tum, reflects level of

income (32-34).
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Unadjusted Means for Systolic and Diastolic Blood Pressure, Age and Body Mass Index By
Consumption of Foods Containing Saturated Fats and Davao City Males and Females

Level of Fat Consumption {Score Vaiue:)]

0-2 J-4 57 w more
A. Males

SBP 122.87 123.08 125.30 124 .90
DBF 78.5 79.78 82.14 81.71
Age 34.88 33.00 35.04 3340
BMI 3,271.39 3,277.65 363.59 3.375.88
N 121 144 173 1
Fem s
§ 119.91 116.83 118.32 116.28
DBP 77.33 77.13 78.04 76.70
Age 36.46 32.08 32.60 30.85
BMI1 3,081.87 3,102.73 3,201.07 31,181.59
N 172 193 210 187

ore vallies refer to daily (3), weekly (2), or less frequent (1) consurnption of pork/beef,

;, butter, margarine or fried foods.

€ | Body Mass Adjusted Means for Systolic and Diastolic  ood Pressures | msumption
Fopds Containing rated Fats and Pavao City Males and Fem
Level of Fat Consumption (Score Values)
(1) {2} 3} 4
0-2 3-4 5-7 8 or more
A. Males
SBP 123.14 124.05 124.47 124
DBP 78.82 80.44 81.57 81.40
B. Females
SBP 117 117.70 118.19 117.55
DBP 76.12 77.67 77.92 77.39

Significance levels:
A. Males

All SBP Intetcqlurnn comparisons are n.s, The DBP comparisons of Cols, 1-3 and 14

have =< .05
B. Females
All SBP and DBP Inl  :olumn comparisons are n.s.
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ible 11. Mean Blocd Pressures Adjusted for Age and Body Mass by Level of Household Income
for Males and Females in Quczon City and Davao { -

A. Quezon City

Level of Household Income

POGO-¢ PIGOG-1999 P200O0G-

Males

SBP 120.68 120.46 ]

DBP 78.44 78.26 77.89

N 153 191 5
B. Females

SBP 115.43 111.20 1961

DBP 74.18 72.20 T71.67

N 322 292 205

B. Davao City
Level of Household Income
PQ00-999 PIO00-{ 999 P2000-

A. Males

SBP 123.26 124.85 123.78

DBP 78.66 R1.08 79.93

N 147 145 77
B. Females

SEP 120.47 117.00 116.82

DBP 71.95 71.66 75.65

N 193 168 gl

The urban environment, representing modernizatjon, appears to be sufficient to
increase hypertension prevalence significantly in the Philippines without the d
factor of igration. Migration, representing the dimension of adaptation to a new
environr i, does not seem sufficient in itself fo increase hypertension prevalence
significantly without the assistance of modernization, i.e., an urban environment.

W 1 the two urthan « tiror  :nts, Quezon City a avao City, age and
body n  were closely associated with blood pressure differences; the behavioral
variables (personal habits, socioeconomic characteristics) were less clearly associated
when age and body mass were controlled. However, both social support and house-
kold income showed significant results in a minorty of cases tested (Table 9). The
refative lack of explanatory power encountered in psychosocial variables, constras-
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- Mass In-

dices by #  Groups for Males, from Rural Pangasinan and Quezon City, Philippines, '8
RURAL
SBP s DBP 80 BMr
Male Ages: 15-19 115.09 11.57 73.74 8.63
20-24 120.26 i2.28 77.63 8.73
25-29 121.14 11.11 77.91 8.65
30-34 121.84 t1.34 78.87 9.48
44 12363 Ie 1 80.65 9.80
45-49 12591 16.34 75.95 11.84
50-54 126.63 15.28 81.63 10.20
55-59 128.32 17.58 81.91 11.41
60-64 131.96 19.30 82.63 11.48
65-69 136.52 21.78 84.39 12.34
70-74 137.75 21.50 83.38 12.30
URBAN
SBP SD DRBEP SD BMS
Male Ages: 15-19 109.53 10.24 70.22 8.39 3,165
20-24 112.92 13.34 74.66 9.60 3,389
25-29 116.99 13.30 76.90 B.56 3,669
30-34 115.76 13.22 T 9.56 310
35-3% 118,39 13.63 79.14 11.06 3,779
4044 120.94 15.57 83.26 12.59 3,622
45-49 12411 15.96 81.22 L52 3,794
50-54 125.40 1841 82.81 12.43 3,882
55.59 133.17 25.87 86.10 13.85 3,879
60-64 12711 15.88 84.68 10.96 3878
65-69 141.35 17.46 80.65 L1.80 3,578
70-74 161.60 26.75 §9.40 14.19 343

A-2 Systolic and Diastolic Mean Blood Pressures with Standard Deviations and Body Mass in-
diccs by Age Groups for Females, Rural Pangasinan and Quezon City, Philippines, 1978

RURAL
SBP SD DBP §0 BM1
Female es: 1519 112,33 10.93 72.78 8.47
20-24 114,23 11.12 71.78 9.43
25-29 115.93 12.3% 75.71 9.69
30-34 116.57 13.73 75.94 10.08
35-39 117.11 14.96 76.77 10.84
4044 120.99 16.96 79.32 10.71
45-4% 122.68 17.88 80.13 11.39
50-54 123.90 18.24 80.54 11.33
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RURAL
SBP Sn DEP Sb BMI
T 1 23 21.28 81.39 1217
65-69 133.29 21.41 R1.99 12,33
70 135.28 23.30 80D.75 i1.74
URB N
SBEP 5D DBP SD BM1
Female Ages: -19 103.39 9.93 68.22 8.85 29
20-24 106.14 14.80 68.74 11.82 3,1:4.1
2529 101,72 12.74 70.90 10.48 3,243.6
3034 107.59 14.48 70.40 10.81 3,269.9
35-39 116.92 12.91 73.53 B.89 3,397.3
40-44 112.77 17.14 74.20 12,70 3,510.3
454 1 38 17.13 7815 10.71 3.624.8
50-54 123.68 22.50 79.45 11.23 3031
55-59 128.81 19.86 79.64 10.7¢ 3,649.3
60-64 131.95 21.51 81.15 11.54 3,238.6
-69 134,92 29.73 78.00 12.97 3,371.7
0- 137.96 20.84 75.83 11.93 3,265.4

A-3. Systolic and Diastolic Mean Blood Pressures with Standard Deviations and Mean Body Mass
Indic by Ap¢ Groups lor Males, Rural Davao Province and Urban ! ao City, Philippines
1978

RURAL

SBP SD DBP D BMI
Mate Ages: 1519 111.3¢ 11.09 75.81 10.11 2,998
20-24 120.77 14.91 80.72 8.02 3,228
25-29 123.15 11.40 84,02 7.81 3,341
30-34 124.19 12.64 84.48 8.20 3,274
3539 125-60 14.07 85.46 10.06 3,331
40-44 125.00 12.60 86.55 9.90 3,362
45-49 127.92 12.60 86.55 8.83 3,344
50-54 128.89 16.04 86.99 9.80 3,285
55-59 129.29 14.47 87.87 8.81 3.291
60-64 129.17 20.91 86.17 15.78 192
65-69 140.62 20.39 88.75 11.75 3,090
70- 143.83 24.97 94.50 15.98 3,041

URBAN

sap SD DaP 5D BMI

Male Ages: 1519 112.22 11.32 72.08 58 2,995

20-24 119.65 10,22 77.94 9.15 3,310
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RURAL

SBP hY 2 DBP S0 BMT

23-29 123.58 10.44 80,22 10.06 3,353
30-34 125.63 10.15 88.33 9.06 1,645
35-39 125.81 11.66 82,27 11.42 3,494
40-44 126.92 19.02 83.69 14.29 3,365
4549 129.31 19.73 86.59 13.04 1,619
50-54 130.29 19.58 84,91 14.78 3,431
55-59 13480 20.01 87.57 13.17 3,276
60-04 142.03 26.29 91.06 17.28 3,316
65469 138.89 22 87.33 13.68 3,454
70— 137.56 23.42 81.55 15,36 3,401

A~4, Systolic and Diastolic Mecan Blood Pressures with $tandard Deviations and Mean Body Mass
Indices, by Age Groups for Males, Rural Davao Province and Urban Davao City, Philippines

1978
RURAL

SBP SD DBP S BMI

Female Ages:  15-19 109.97 10.02 76.37 7.68 2,984.6
20-24 114.82 10.43 78.60 8.47 3,093.0

25-29 116.12 12.57 78.80 9.16 3,186.7

30-34 117.33 12.66 81.67 10.75 32724

35-39 116.86 12.29 81.72 8.06 3,190.5

40-44 119.90 15.50 82.44 11.23 3,299.6

4549 122.72 17.35 83 10.85 3,222.8

50-54 128.98 18.03 86.30 58 3,122.5

55-59 122.76 13.26 82.20 11.69 2,938.0

6064 130.09 14.74 85.73 8.10 3,040.2

6569 139.00 13.11 88.18 10.94 2,763.3

70- 131.14 24.52 85 13.06 2,559.9

URBAN

SBP 5D DBP 5D BMI

Female Ages:  15-19 106.39 9.98 76.26 9.17 2,915.6
20-24 109.28 9.73 71.03 9.03 2,950.9

25-29 111.28 12.89 73.98 10.95 3,116.7

30-34 117.16 16.11 77.15 14.28 3,261.8

35-39 121.18 16.10 80.73 12.88 3,306.0

4044 124.20 16.77 84.54 13.08 3,607.9

4 9 129.27 24.20 84.62 15.38 3,509.4

50-54 134.78 21.83 85.62 1179 3,397.2

55-59 139.39 33.65 88.79 15 3,211.3

t 133 16,96 89.52 8.02 3,245.9

6569 141.80 23.60 90.35 14.31 2,902.3

70— 158.67 36.10 89.00 7.04 3,066.9



























