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GRARJAN REFORM REVISITED: SOME POLICY IMPLICA™ DJNS

Amando M. Dalisay
Ceater for Policy and Development Studivs, UP ar Los Baitos, College.
Laguna. Philippines

{ntroduction

More than ten years have passed since the adoption of Martial Law und the
issuance of Presidential Decree No. 27 liberating the furm workers from the bond-
age of the soil. And about twenty years fave elapsed sinee the approval of the first
Agricultural Land Reform Code in 1963, [t is now time that our people ook back
andd reussess the country’s accomplishments in agrarian relomnus in the light of
policy goals set by reform legislation and the performance under martial law adnun-
istration.

The policy goals set hy agranan reform legislation approved i 1963 are quite
definite in regard 1o the redistribution of large landheldings and the provision of
ussistunce to small larmers and lundless workers. However, the slow and unsatis-
factory mmplementation of fand redistribution and the lack of financing for refonn
beneficiaries have Torced the Congress to amend and approve RA. No. 0389 now
known as the Code o Aprarian Reform, on September 1. 1971, The new code 1e-
atfirmed the goals of aprarian land reforms and provided for the organization of the
Departnient of Agraian Reform, which is vesied with the powers and functions of
lund reform implementation,

The implementation performance of the Ministry of Agrarian Referm is quite
laudable und impressive in the setting of agrarian conflicts and social unrest in the
fast decade or so. and quite ourstanding and fur-reaching in reans of breaking up
the Jarpe landholdings and redistributing them in smail parcels to their occupunts,
The massive break-up of large landowner farms in rice and corn ¢rops and their
corpulsory redistribution to their 1iller-occupunts is a distinel nationwide accom-
plishment which. set against the objectives of muriial law administration. provides
an exemplary manilesiation of the political will in bringing about the much-Jdetayed
social justice through agravian relfomms. Such remarkable sccomplisliment miust
nevertheless be eviduated in relation to the primary goals of the Code of’ Agradian
Reform on 1971 and the socio-political dimensions of Martial Law adniinistration.
or the avowed purposes of the New Society. Has agrarian reform served as the
cornerstone ol the New Society? Are the benefits of land redistribution likely 1o
contribuie 1o an integrated rural development? Who are the real beneficiaries of the
agrarian reform programs?
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attempting to answer these guestions we would have helped in arriving at
a serious appraisal of agrarian reform accomplishments. as seen in the light of public
policy ohjectives and the goals of the New Society. Perhaps an impartial evaluation
of the land reform programs could lead to an examination of the desirable  licy
alternatives und the programs or measures that should concretize or operationalize
a feasible unified stratepy, either by policy concensus or by gradual increments to g
policy option that would merit popular support. In sny case, 2 careful examination
and assessinent of the steps taken in the late 60 and during the 70°s might lead the
policy-makers and administeaiors to evolve action programs that would have rele-
vance in the 807 and beyond.

The Achievements of Agrarian Reforms in the Decade of the 70's

The accomplishments ol the agrarian reform program in the 70%s are integral
components of the performance of the martial law administration insugurated in
1971, barely two years afier the approval of the Code of Agrarian Reform. These
accomplishments, in their totality, form the cornerstone of the New Society. In the
words of President Ferdinand Marcos.

1t (Jland refonm) shall be the central puint, the beacon to-

wards which all prograrus of government must converge. The

other programs musi provide support to land reform. Our goal is

to effect the most equitable sharing of all the wealth derived from

our lands .. !

With the above statement the President also made vertain commitments, such as
making the whole province of Nueva Ecija 2 lind-refonn area. directly to revise
their rules and regulations governing [inancial assistance to small lanmers, creating
a separate single-line department of land reform. and generating adequate funds to
suppor land reform.

An evaluation ol the accomplistunents ol agrarian reforms in the New Society
maybe made in the light of the soeio-economic issues raised before the imposition
of martial law and from the standpoint ot the larger issues ol an integraled
approach towards agricultural and rural development without which no program lor
agrarian reforms could be successfuily undertaken.

Perforimance under land reform tnplementation

The inplementation of land redistribution in terms of landholdings transfer-
red to the tillers, the number of leascholds completed, and the number of farm lots
tilled, or granted CLT's and the amount of ¢ompensation made to farmer land-
owners. In additien. the number of settlers und areas occupicd in lund settlement
projects are parl of the land redistribution program.

Urom the address of President Terdinand E. Marcos at the clasing cercmonics of 1the 7th
Anniversary of Land Reform at the 88 Building, Queron City, August 8, 1970
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b Number of CLT s completed Syh1id
Totul area covered in ha. 73073
Nunther of CLT's issued 1o tepants 523,104
Arca covered by CLT s issued (24.723

2 Land valuation and campensation

a) Clabus received and verified by MAR 306082
Claims veritied and completed Flu221
Area ol cluims verified and completed 1927787 ha,
Number of landowners involved H949*

DY Claims tsansmitied to the Land Bank of
the Philippines

Nimbrer of tenpants with completed clams

{out ol a total 396,052 13,704
Area ol Lindholdings mvolved [R4. 180 ha.
Number of bindowners involved .59

¢} Approved by Land Bank for payment

Nunioer ol tepants approved for payment KR
Area of holdings involved 171.236 ha.
Number of landowners involved 0037
Cost of lund transferred PI.245M
Cash payments nade PIE2M

3. Fovncipation patents jssued to those whoe
lave padd i Toll

Niumber of 1enants issued patents 1.684
Niumber of patents issued 247K
Area covered by patenis issued 1 .539 ha.

4. Leaseliold contracts for tenants
(compileted as well as incomplete)

Nunther ul tenants with contracis 5442

Area with icase contracts 590455
3. Scttlement projects administered and

undertaken by MAR

ay Number of projects administered by MAR 43
Pistimated area of sertlements 708,750 ha.
Number of settler famiiies 47431

*Oui of a total 07 49.221 landownuers aftected by iand transfer

3

of total

3007
205

14%

294
259

1300

0437
0.43%
0.21%

2977
St
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Settlements established in Regions 1X and

X1 (or rebel-returnees and their familics
Number of settlements established 1
Number of fumilies resettled 5.092

¢} World Bank-linanced setilement projects

Number of projects 3 {Bukidnon,
Agusan del Sur
& Capiz}

Arca covered in ha. 77000

Program components: infrastructure. land and forest development, rural
health services. and food rationing.

6. Other supplementary projects

a) Compact farnms established by ACCA

Number of compact farms ]
Number ol furms involved 20448
Arca ol compact farms 37900 ha,

b} Cooperative farmi

Two fully estublished cooperative scitlements  one tn Nucva Eclja and
anuther in Magalang, Pampanga

Thirly agriculiurists arc under training for the mapagement of additionul
cooperative farms in diflercni regions.

ch
Cooperative organization — to be organized in compact fanms 4 in the

setiternents to be consolidated Later into couperative tederations.

Interpretation of aecomplisinnents

Although the transfer of vwnership to the tillers (tenants) on large holdings is
decimed completed in 1980. much has vet to be done in the isssance of CLT's as
we as in the verification of tenants’ claims and the payment of compensation to
landowners covered by land transfer. The capacity of the land settlements indicate
that more tenants ot landless farmers could be resettled Through an aggressive and
systematic resettlement program under the MAR.

By the end of 1980. only 9477 of the tarected tenunt beneliciaries have been
issued land trunsler certificates. (1 the totad area targetted tor transfer to tenani-
tillers, only 859 is covered by transfer certiltcates.

It is safe to say the least that only 307% of the beneficiaries have cluims 1o
their lots verified and completed. This meuns that less than 1/3 of 1he target
clientele have their lots’ location and boundaries verifled and completely surveyed.
The area covered is ondy 267 of the target area. Only 144 of the landowners
allected have completed land surveys and land valuation for compensation pay-
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mtent. This indicates a very slow process of land survey and valuation by the land-
reform authorities.

Transmitial of tenants’ claims and compensation payments by the Land Bank
are slower stiil, hampered mainly by land valuation problems and the difficulties
of land surveys and titles of lands transferred, Out of rotal verified and completed
by the MAR, only 113,704 or about 27% have becn transmitted to the Land Bank.
The area covered by compensation payments is about one-fourth (25%) of the total
area verified and completed, affecting only 13% ol the total number of landowners
(49221 landowners) involved in land transfer. One critical problem remains:  ow
te specd up the transfer of tenants™ claims for compensating payment by the Land
Bank.

Up to the end of 1980, only 88,321 tenants or about 22% of to1al fenants
turgetied for land transfer. covering less than one-fourth (23%) ol the arca [or
transfer, have been covered by Land Bank compensation payments. A total of
0057 landvwners, or a litile over one-tenth of the tand-owners involved have
received compensation payments amounting to P1.243M. Of this amout about
FI182.71  was paid in cash and the balance, in government honds,

The completion of leasehold contracts on existing tenancies is more en-
couraging. The vast majority {89%) ol the identilied tenant farmers have lease
contracts, covering about 81% of the totaj area under tenancics. This is about
105% of the tenant farmers in rice and corn lands {Census 1971).°

On the land settlements, much Ias yet to be done by resettling a larger
nuniber of (enants and landless workers (rom the subdivided estates and the densely
populated cotimunities and thus partly re  ve the pressure on available cultivable
lands. These settlers must also b provided techinical and financial assistance in
order to improve their productivity and income.

fssues raised befure the imposition of martial o

In my paper read before the first seminar-symposium on land reform in
September 1972, I raised eeonomic and social issues which are directly related (o
tand relorm implementation 2 Among the economic issues are: (1) productivity
of the small farms in terms of net income per heclare ar per Farme: (2) the problem
of equily. or cquality of carnings from occupation or the land and equality of
opportunity for employment in the various sectors of agriculiire; €3} consideration
of the factors that influence farm production, size, new technology, and mechani-
zation: and () the economics of institution-building in the rural communities.

2 . . -

“Apparently, more rice tenancies have leaschold contracts than the total number of tenants nn
rice and corn tarms covered by the Consus 1971, owing to a larme number of larm workers on
small holdings who have been considered tenants under the Lund Refarm Cocle.

3l}aiisaly, AM Feonomic issues in land reform: the Philippines case. UPLB. Agrarian Reform
Institute. Occasional  per Noo 4, 15 February 1976,
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There are other issues 1t should have received pro  rattention, such as the
importa z of development planni  at the regional and local levels, the decentrali-
zation of extension and other public supporting services. improvement and reoricn-
tation ol on-going sucio-ceonomic institutions to help achieve the ohjecrives of
reform, and the capability for political and administrative functions fur the tasks of
refortn implementation.

1 said then at the Agrarian Reform [nstitute in Ddliman, Quezon City, that the
issues of farm productivity. “tace rough sailing in the years ahead.” mainly because
of the stow development of outside market and the paucity of costoeducing inno-
vatiens and management skills most suitable 1o small furm units. Reinforcing a plea
for mare attention wo the fumily-type lzem. [ pointed out:

“The intensive utilivativn of family fabor together with tiwe
improvement of traditional farming practices cacld be the salvation of

the small farm unit, or family-type farm. The shiit to diversilied or

mixed furming and eventually to a high degree ol production speciali-

zation is not o matier of cxtension or program ohjectives: this will
depend mainly vn the growth of the national or regional economy and

the further expansion of the urban or industrial markers.

Of course, it was also recognized that during the early vears of relurn, prov-
isions must be made for the eflective dissemination of rescatch intormation (on
new breeds or varicties and improved technology direct extension assistunce on the
use of improved technofopy and the adeption of costreducing fanming technique.
The main task. then wnd now, of the agrarian reform authorites, is 1o coordinate
the various projects and program al the loca) level and reorient the supporling
services towurd more effective reform implementation.

The probiems of implementation were also discussed, particafarly  those
refated Lo the organization of 4 separate Department {now Ministoy) ol Agrarian
Reforin. While these administration problems were divectly related to the attain-
ment ol higher productivity and income of the small purcels or farm lots iransiered
to the land-reform beneficiaries. othiers had relevance 1o the attwimuent of human
resources and institutional development towards a higher quality of life.” The
eventual wrganization and operation of the Ministry of Agrarian Reform have
pointed at the extent of gravity and the complexity of these problems tor the
realization of land-reform goals. Some ot these continue to persist up to the present
time, underlining the inadequacies of the progran: now being im;ﬂcmcntcd.

fnadequucies of the present land reform accennplishients

The inadequacies of land-reform implementation in the last eight to ten

4Dalis:x)’. op. cit..p. 15
3 I'or Turther details, see A Lelisay, Land reform and probiems ol implementation. Fredy

ated Industry Jowrnal, vol 1 Neo | December 1963; alsa €8 Vewsy Dgest. vol. XV1, No. 5,
January 28, 1964
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years are apparent in the fow productivity of small holdin  of the land reform
beneficiaries, increasing income inequality in the rural communities. the disarray
among the poblic supperting system, and the low performance institution
-building in the rural areas,

The low productivity and consequent low incomes among the bencficiaries
are shown in recent sdrveys in different parts ol the countey. For instance, in a
study of 914 land reform beneficiaries distributed ever 22 provinces, with lann
lots, of less than two hectares, the average inceme per farm family amounted to
Po.407: with aversge turm expenditures amounting to 3376, Houschold expen-
ditures varied by the size of the family, with the average household expenditures
amounting 1o P4 64800, thus resulting in a negative balarce of { P1272.00).0

Even for IEDE farms covered by rthe study. with gross incomes relative-
Iy higher than the average for all farms surveved, the net tncome could hardly
cover the hasic needs of the household for family members of farm a1 above.
These would indicate that the land-reform beneficiaries covered by the survey have
not attained a level of viubility for their Tarms.

I a study completed by the Center {or Policy and Development Studies, UP.
at  os Banos for the Land Bunk of the Philippines,” results show that in the sub-
divided landed estares, with farms averaging 1.61 ha.. the average income firm
production per farm amounted (o P11.818.00 for two crops of rice. With farm
expenditures averaging 3,858 per fanm per vear, there is apparently some gross
raturns frem farm operation. However, with houwsehold expenditures ranging trom
P5471 (o P12.961 per household. the availabic gross returns from tarm production
would nut be able to provide for the basic needs of the fam family, much less meet
amortization paynents and other loans.

Even granting that the highest  erage income lann production per individual
fann was about PR.232 {rom two crops of rice, on un average-size {srm of 2.12 ha.
{Gubaldon Estate, Nueva Foija); with farm expenditures amounting 1o about
P4.000 per vear. the gross returns {rown the fann was hardly adeguate to pay for
housefrold expenditures amounting to P19,253 per fam lamily. Apain the viability
of the family famm of the land-reform beneficiury is in question. unless income from
off-famt und other services would be available in the future.

Farlier field surveys have indicated that although a significant increase in
yields per hectare has heen attained in areas where land reform has been inplemen-
ted (Nicolas, 1974), with the amortizing owners having relatively higher yields than
the CLT holders and the leasecholders, the net income effects were not clear, owing

ﬁProjcut Sunshine - A study of factors affecting land amortization payment by agrarian reform
beneficiaries. Land Bank of the Philippines Task Force, March 1981 (Mimeo).

Tcpps. Integrated Credit Delivery System for the Countryside. A study supported by
Land Bank of the Philippines, U.P. at Los Bafios, March 1981,
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to increasing costs of inputs and the rising [amily or household expenditures.
Studies by Mangahas e7 al. and by Sandoval and Gaon (1971) reveal that the
effect of d tenure on productivity is neutral, that is, the average produc n
of rice [ hectare was roughly the same for all ‘nure groups. ¥  eover, 1
increased prod tivity was more a result of t  adoption of improved rice tech-
nofogy than any tenurial change.

The low income among land-reform beneficiaries it 12 former landed estates
is ¢ » mainly to small farm sive, lack of credit facilities and other supporting
services, and lack of technical and management guidance.

A later survey conducted in Cenlral Luzon for the World Bank hus  own
that there is little or no difference in productivity hectares tenanted and owner:
cultivated farms. The real constraint to productivity is the inadequacy of product-
ive services and lack ol access to irrigation facilities.3

Even if the land transfer propram has a positive impact on the level of income
of the land-refomrm beneficianics, the tenants are ubserved to have remained at the
same subsistence level owing to the additional financial burden arising from the
high amortization schedules and lack of capital. Some fenants still prefer, in spite of
the land transfer certificates, to remain sharc temants hecausc they are not sure
whether they could afford to pay the amortization schedudes. And they still have to
consider the household expenses, including health and edvcanon expenditures.?

Disarray of supporting services. The increase in the number ol exlension
service workers, or fanm management technicians (FMT’s). in the rural communi-
ties have not favored the land-reform beneliciarics. And the benelits of vocational
and informal education courses in agricultural schools and colleges have not yet
filtered down to the commuuities covered by land reform. Credit extension ot
financial support for farming activitics among land-reform beneficiaries is spotey. if
not entircly inadequate. In spite of the proliferation of formal credit institutions in
the rural areas, including the rural banks. only 10-15 per cent of the farmers d
landless workers have had access to rural credil.

The social physical infrastructures in agriculture. including the irrigation
systems, have reached only a small portion of the land-reform beneficiaries. And
the post-harvest m  eting and processing  cilities in the countryside are accessible
mainly toe large and well-to-do fanmers. The land-reform beneficiaries have yet to
build their warchouse and drying facilities. particularly for cereals, and possibly
with the assistance of the Ministry of Ap ian Reform, set up the marketing 1d
processing plants in selected land-reform areas.

of the Rural Sector. Philippine Fabor Review v
as cited by Librero and Munuel (1981). o i, Vol 1, No 4. 119763,

F5ee Librero, Aida R. and P.C. Manuel. Social services and institutions for improved income
and equity. Paper presented at the 27th | IDA Annual Convention, Makati, Metra Manila.
June 5, 1681,
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The protracted reorganization of the Ministry of Agriculture (MA) which
eliphasizes the decentralization of its planning, regulatory. und productivity
functions, has detayed a mure dynamic production and markering thrust in the high
preductivity areas, thus slowing down the growth of productivity and income in
small agriculture, More importar  the delayed reorganization and decentralization
ot powers and functios of the MA have held back the essential extension thrust for
land-reform heneficiaries and the integration of production and marketing activities
{or all types of fatming systems under varicus tenure changes or adjustments. Logic-
ally, the first to benefit from a decentralized MA administration would be the lease-
holders and new owners (or CLT holders). This set up would also give focus on
program coordination and implementation at the farm fevel. Without the proper
local planning and Dmplementaion orientation among MA field pesouncl in
collaboration with field staifs of higher ministries, lirtle assistance could be extend-
ed to laud-reform beneliciaries. Little or no accomplishment might be expected in
rura] development.

More than eight vears apo 1attempted a kuleidoscope of future M A activities,
in the face of an expanded sgrarian reform program, prognosticating that such
functions or activities as agricultural marketing administration, collection and
dissemination of agricultural statistics, agricultural research, and manapgement of
natural resources would remain with the MA. Other activities - promoticaal and
cducational activities in crops and livestock production, development of coope-
ratives, further expansion of the rural credit system. the develupiment ol handicrafts
and small rural industrics, and the strengthening ol cconomic supports for comumu-
nity development - would he 1aken over by the MAR. This rested on the convig
tion that the job of coordinating and integrating the uctivities of the resular public
agencies ui the community level is the primary task of the Minkstey of Agrarian
Reform. Further, it is my firm belief that the economic and sucial underpinnings
of agrarian reform must be realized through the integrauve activities of the MAR
i rural developnient in this country is 1o make any headway.,

Weaknesses of institution-building in the rural arcas. The weaknesses of insti-
tution-building. including those among {he land-reform heneficiarizs, are manifested
i ihe slow, snatl-pace growth of the agricultural cooperatives, and the poor
performance of the national marketing system.

The pre-cooperative rural organizations or Samahang Nayon {SN). were
established under the auspices of the MLGCD to assist their inemnbers carry out land
reform operatiuns and for other sell-hielp purposes. While many of them are still in
their organizational stage. others have become operational by engaging in activities
pursuant to their ubjectives. However, some of them have become viahle rural asso-
ciations in the sense of fairly establishing their operations and naking themselves
indispensable in servicing the continuing needs of their members. [n fact, a recent
study by the Agriculturad Credit and Covpe  ives Institute (ACCI) at UP. Los
Barios, has revealed that + SNs conrinued to decline mainly becuuse of loss of
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inte st among their members, lack of sustuined truining of their officers and
members, and neplected supervision by the MLGOD representatives in the collec-
tion of the barrie guarantee and burio savings funds 1Y 1t was shown that only 3577
ot the 806 SN samples completed training in the majur courses required for mem-
bers. Only a little hall’ of the 5,347 officers and members artended wl) 1he vaining
sessions, und ol the total samples anly 19% put up st least one of the reqguired pro-
jects while 80¢% did not have any.,

Implementation of traiidng programs for SNs was constrimed by Jack of
resource persons and logistical support for public agencics cancerned, as well as lack
of time for attendance among farmer-members. Alter the organizational stage. few
of the SNs continued training activities for old and new members alike {Dumagal .
1981}

It should be noied that as of Deceniber 1975, there were 21,089 SNs or-
ganized with over vne million members. and 17596 were registered with 921,338
memibers. The higger percentuges of SNs organized and registered were i the
regions of Western Visayas, Sowthern Tagulog and Central Lozon: smaller percent-
apes were in Western and Northwestern Mindaonuo and the Cagayan Valiey.

e organization and registration of arca narketing cooperatives (AMC) was
the next phase of the cooperative development pragram. As of December 1978,
there  cre 52 organized AMCs. most of which were found in Central Luzon.,

sslern Visayas. Not untike the SNs, the AMCs are generally in the operational
stage. Both tiie AMCs and e SNs are still trying to stabilize norms and operating
procedures, hence very little 8 done towards 1he achievement of organizational
objectives (Dumagat. 1981).

Dumagat bas pointed out ihat the general inability of the SNs to maintain
collection ol the hurric puarantee and savings Munds has limited the resources of the
A s. compelling most ol the latter to depend on loaus for the CDLF of the
Burcau of Cooperatives Development.!! Partly for this reason, AMCsare unable 1o
save the marketing necds of SN members.  reover, AMCs tend to dissipate their
capital resources and limit their business operations by permitting the increase of
wverdue reeeivables, big inventories, high cost of goods sold and oper  ng expense.
Subsequently, this results in net Tosses. Both the AMCs and SNs still have to find
reliable market outlets for farm products. Most AMCs usually make profit only
their trading of farm inputs.

. the financing arm of the SNs cooperative rural banks (CRBs) have heen
organized in different regions to pravide operating loans and exiend technical assisi-
ance to the refomm beneficiarics. As of March 1980, there were 22 CRBs aperating
with a combined paid-up capital of P28.1 million. Affiliated with these CRB’s

Msee ACCL, The Samahang Nayon After the Plan H Development Fraining Program: an evalua-
tion. Unpublished Report, U.P. at Los Bufos, 1977,

“l)umagat, F.L., Some reflections on the lactors of effectiveness and viability of rural organ-
izations. Publl «d in the Jowrnal of Agricultural Economics and Development, January
1981
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were 5,383 SNs with a total individual membership of 231,974, Not unlike the
other rural orgunizations and the SNs. those CRB’s have hecome dependent on
financing by the povernnient und all sufter from the lack of competent management.
Lately. these CRBs have declined in their lending operations hecause of high
defuults on Joan repuyments tfrom SN members and the consequent heavy operating
lnsses.

On the further development of cooperatives amony the suppiementary
program in land reform, one muy ask why most of the vompact farms have not
heen verganized inlo cooperatives, One aiso wonders how the marketing cooperatives
can be expected Lo 2row on the basis of weak or covperative primary couperatives
organization and on inetficlent or non-opeinting SNs. It would be extremely sen-
sible aml indeed economically destrable to deterimine how past mistakes in organi-
zatinnal amd operational stages can be conceived and new approaches adopted
towirds the reconstruction and Turther development of the nucketing cooperatives
as well as the vooperative rural banks.

There is a growing recopnition in our society thut the development of local
organizations and institutions lor the effective yuptementarion of agrarvian reforms
cannot be lett to government apencies alone. The public supporling scrvices are ex-
pecting to provide initistive in this regard. But if they are to altain measure af
sucvess i organizing and strengthening development-oriented institutions. they
musi extend assistance to local vrgans of self-help, usually traditional orpanizations,
and assist them in selecting snd training local leadership potential.

Certain technical and finapcial incentives must be provided by the govern-
nmeni for the more rupid development of Jocal leadership. b this regard, the public
suppoerfing services, particularly agricultural exieosion and rural credit. have a
distinet role to play in training bocal leaders for the growth and cftectiveness ol ull
types of cooperatives and for the improvement of marketing, storage and processing
facilities in the rural communities. While 1he regalar ministries, in cooperation with
the existing {nuncial institutions, vould help establish and finance local orpan-
izations as these are related 1o the problems and issues of land reformn, the
traditivnal ones must be assisted in directing their activities towards increased pro-
ductivity and better living conditions amonp the refonn beneficiaries. What I
emphasized sume eight years ago!?, may be worth repeating at this time:

. definite outdays of public funds must be made available for the
sustenance of a systematic approach to institution-bullding. It is not o
question ol whetlhier public funds can be made available or not. The eru-
cial decision is whether agrarian reform . . . can afford to neglect the
development of essential institutions.”

lzTcrsu, Clemente .. Jr. Participation of the Burcau ol Cooperatives Development in Agrarian
Reformn.  per presentad at the Agrarian Reform Seminar sponsoted by the Agrarian Reform
Institute, Ui.P. at Los Banos, January 24, 1981,

nalisay. op. cit., p. &
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The larger issues of agrarian reform

The Jarger issues consist in the determination of a socio-econom  amewotk
for, and feasibility of, an integrated approach to agrarian reform. Such amewaork
should lead to the adoptivn of an operation model or stratepy. wlhich would in-
corporate an action program towards increased productivity and a better quality of
lite for the reform benchiciaries. The approach would ensure in the Jong run the
readization and ellectivencss of countryside development. In the  ort run, the
transfer of small holdings to the tillers, together with the diffusion of improved
technology and essential support services would have become a reality.

A unified, comprehensive (ramework [or agraran reforms in this country
derives its rationale from the exi{ensive experience in community development
during the fast three decades. Public production programs in the last eight to ten
years, nolubly the Masagana 99 and other production programs involving livestock,
fisheries. and tree farining, have also yiclded results that buttress community action
programs in food seif-sufficiency. Moreover, efforts in institution-building, parti-
cularly in the organization of agricubtural marketing couperatives, credit units, and
community-based rural banks, atihough fraught with weaknesses in several aspects.
have yielded insights that should fortify the resulve to continue the development of
primary cooperatives and other famiers’ associations ar the conumnunity level
and cstablish uvseful linkages among them. Lessons from martial faw adminis-
tration would support, 1o say the feast, group action for tocal and regional develop-
ment by systematic, pragmatic planning io the use of local resources and the
alignnent of local programs with Lthose of the region and the envire country. All
these contribute to a rational approach to the development of a definite framework
for agrarian reforms.

The Framework of Agrarian Refonms

The framework for the implementation of genuine agrarian reforms may be
derived from the clements or forces at work in an underdeveloped society, as per-
ceived by authorities on agrarian reform in different countries or regions. It may
also be conceived in terms of the structurat and institulional support for effective
lamd relom implementation, as prerequisites to comprehensive  rarian reformns.
More important perhaps is the political will as expressed in public policy affecting
iand transfer and the infrastructure and institutional supporl thal would bring it
abuut. In the Philippine case, the political will is manifesied not only in the politi-
cal considerations which led to the approval of land-reform lepislation {e.g. the
Agrarian Land Relurm Code), but also in the political decisions which brought
aboul effective land reform implementation in the ast Jecade.

Llements and forces in a feasible agrarian reform frumework
Defining l: . reform as the redistribution of property or rights in land for the
ben t of small farmers or agricultural laborers, Doreen Wasziner, an authority on
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agrarian relom in the Middle East and in Centra! Europe, emphasized that land
reform should mean more than land redistrgbution, hut it should at least mean that.
What is 1he motivation ol land refoom? Warriner declares that it must be political;
without political will no elfective land refomm is possible, even if legislation is
passed as in the case of India and the Philippines.!4

Whal can land reform expect {0 aclueve? Warriner is positive that it can hope
“to raise peasant living standards by raising peasant incomes.” Casting aside asper-
sions on the inahility of peasant recipients to iinprove their lol, Warriner points out
that small larmers can farm with knowledge and skill, often better than larger
farmers.

A more optimistic note is expressed hy W. R. Cline. an American cconomnise,
who stated that lund reform is ““the most hopelul of all available policies for
improving income disiribution and praduction.” based on the following conditions:
(a} fand is underutilized; (h) land is carried through with speed and cerainty: (b)
land is carried hrough with speed and certainty: and (¢} credit and modern inputs
arce made available. 13

However, in g more cautious approach, Warriner maintains that there are
other consiraints which persist even after the structure has been reformed. and
these miay even cause a reversion to the old struciure. She enumerates such cons-
traints as shortages of land and water. lack of infrastructurc and others.

On structure and technology, Dale Adams, an American agricultural econo-
mist, questions the Hayami-Ruttan thesis that tochnological change produces
structural and institutional adjustment, and expresses categorically that structural
change is in many cases a preceqguisite for development. He agrees with Warriner
that the relative emphasis on reform and technological development depends on the
circumstances of particular countries, !

le is now recognized that land reform wilt take place in many countries for
political reasons. Some of them will b sovio-economic goals, and practically all
will emphasize the importance of improving the living standards of poor peasants
and landless workers. The particular crnphusis in an underdeveloped country will
depend largely on the type of approach to rural development.

The technocratic vs, reformist strategy in nin levelopment

The type of approach to rural developinent detennines in many ways the
emphasis or cbjectives of land reform. As emphasized by Griftin, the technocratic
strategy and the radicdl strategy are the extremne points on a spectrum, while the
reformist strategy rests at the middle. These strategies differ in their objectives, the
ideology used Lo mobilize support and action, the dominant form of nd-tenure

14Sec Huneer, Guy {ed.). Strategies for agricultural development in the 1970°s: a summary and
critique. food Research Tnstiture Studies, Vol X1, No. 1, 1973,

15 a4 vited by Hunler, op. cit., p. 45.
leunter. vp. cit., p. 46.
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institution, and the way the benefits of the economic systemn are distributed. — ese
strategies of rural development constitute differences in style.!?

1e fechnoc e stretegy, as exemplified by the Philippines, Braw  and lvory
Coast. has the prime economic objective of increasing agricultural output by in-
corporating more conventional inputs such as land (Brazil) and encouraging farmers
to  lopt an improved technology (Philippines). Acc  ling to Grf: | its ide gy
is a liberal capitalist one, with emphasis on conipetition, free markets, and widely
dispersed private propeity. In practice, however, property ownership is hi ly
concentrated, as reflected in the dominant fonms of land tenure  titutions:
plantations, large corporate farms, various forms of tenancy arrangements. The
benefits of technical chanpe and increased output, as cited by Griffin, accrue lo e
tandholding elite and other men ol property. And the concentration of income and
wealth is to be regarded as one of the ways by ich increased output is to be
achieved and by which the generated savings of the rich would contribute to faster
accumulation and growth.

On the other extrene of the spectrum is the radical strategy which, as empha-
sized hy Griflin, has the first and foremost objective of achieving a rapid social
change and a redistribution of political power, and the next priority the redistribu-
tion of wealth and income and, Tastly. higher produaction. In case of conflict among
these main objectives, the growth ohjective would give way Lo search fur social,
political, and economic equality. This strategy is exemplified by China, Cuba,: |
Algeria,

lts jdeolopy is that of socialism. And in Asia, agrarian socialism is based on
the assumiption that it is possible to mobilize an untapped resource potential, the
human labor. Under this idelogy, wistitutional development aims at the establish-
ment of collectives, communes or state farms which tend to favor small peasants
and landless laborers. As apptied to China, this strategy concentrates atiention to
the locality. with emphasis on local initiative rather than an outside assistance. This
approach places relatively lirtle emphasis on national agricultural planning end the
mar  ulation of macro-economic aggregates ot price signals.

With considerable experimentation on alternative means of organizing pro-
duction and consumption in each locality and with institutional changes and even

wality considered as capahle of change, ar as independent variables in a process
of change, the maotivations and tnstitutional reforms involved in a radical strategy
seems to he heyond Lhe reach or capacity of many LDC’s including the Philippines.
ne has thereture o place relatively more emphasis on 4 refonnist strategy.

[n the reformist straregy, as typified by Mexico and Egypt, the main object-
ive of rural development places priority om redistribution income 1o sotne sections
of the community and lower priority to increasing agricultural output. According
to Griffin, attempis arc made to reconcile greater eguity with faster growth by

anging agrarian institutions.

17gee Grilfin, Keith. The political economy of agrarian changes (19274), pp. 198-203.
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Ba illy, a compromise between two extreme p  tions in the spectrum of
rural development, the refonmist strategy manifests the tendency of governments
adopti wh st egy to vascillate in e choice of policies. Thus inconsistencies
freque: appeared between what a government prociaims 1d wl it actually
does. The reforms adopted are therelore partial, {ragmented and incomplete, and
these are concentraled in certain regions of the country. In the case of Mexico, this
style has created a dualistic or bimc | agricultural sect  Andin Egypt,wl  the
ori al thrust of reform was to encoura  labor-intensive farming on ¢cooperatives
and small holdings, there has been recently a shift to more capital-intensive tech-
niques on larger farms particularly in reclaimed land.

Under this strategy, the ideology is nationalist and occasionally populist. And
the dominant land tenure institutions tend to be family fanns. However, wl
dualisrmn is pronounced as in Mexico, there are small cooperativ. and minifundia
confronting large capitalist famms. The bencficiarics of this strategy are middle
peasants on family farms and larger farmers on substantial holdings.

Apparently, some LDC’s can move from the technocratic to the reformist
strategy by the exercise of political will. And while the redistribution of ince e is
largely from the upper income groups to the middle, those in the lowest income
groups may he assisted in achieving higher income throupgh greater employment
oppoertunities and the improvement and reontentation of rural institutions. ais is
perhaps the main challenge to the Philippines.

Structural and insritutional support for land reforns

As cmphasized recently by the United Nutions Development Programme
{1979), land reform programs cannot lead to permanent agrarian reforms unless
4 range of agricultural support services. training opportunity and Infrastructural
needs are provided in sufficient quantity!8, Cxperience in several Latin American
countiries, more than those in Africa and other regions, has demonstrated that rapid
expropriation of land resulted in production losses caused maindy by loss of tradi-
tional credit sources, managerial problems in operating larger larm units, and a ten-
dency to resent management advice of government-supported farm directors.

Moreover, if gains from land reform are to be permanent as the UNDP ©
pointed out, they must be seen in terms of their potential effects on agricultural
employment and production and as a first step of a basic government strategy for
agrarian reform and social justice.1% In other words, land reform in terms of land
redistribution and tenure adjustments is only a first step in a series of reforms
towards economic equality and social transformation, which are the primary goals
of compreltensive agrarian reforms.

[8Rural Develapment: Issues and Approaches for Technical Cooperation. New York: N
Development Programme Evaluation Study No. 2. June 1979.

Y1bia, p. 167.
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has also been observed that many reforms have stopped short of helping
the smallest peasant and landless workers. As manifested in restrictive programs
(including those in Pakistan, Thailand and the Philippines), the land reforms tend to
favor the better-off sections and could actually contribute to rural poverty .20

FElementsfcomponents of integrated rural development

In the last decade or so, the emphasis of rural development in any LI is on
Increased productivity on small farms through the adoption of improved techno-
lopy. Recently emphasis was made on the additional provision of essential infra-
structure and social services, (in order to assist the small producers to raise their pro-
ductive capacity and improve their standard of living), together with measures to
expand their partieipation in the development process. Such a shift in rural devel-

iment strategy in Southeast Asia and other tegions is due primarily to the dissatis-
faction with the low yickls and income arising from (new technology on) small
holdings and from the tenure adjusiments under land reform. Hence, the new em-
phasis in any rural development approach is to include institutional development
and the significant role of human resources in such development,

Here i the Philippines, the strengthening of agrarian reform s come into
the rural development strategy through the recognition of the importance of parti-
cipatory mechanisims and the active involvement of the rural poor jn rural dev  p-
ment programs for community improvement. To raise the productivity and
star urd of living of the land-reform beneficiaries, who comprise the  ajority of
the rural poor, there mmst be measures to inprove their organizational and manage-
ment capabilily. These are the same measures essential to the successful it lemen-
tation of a dynarnic and realistic rural development program.

I have always maintzined that agrarian reform, besides its main goal of land
redistnbution, must cover such other cssenl  elements as the difussion of
improved technologies, the provision of extension, credit, 1d market services, as

Al as a minimum of physical infrastructure (e.g. roads, irrigation, and water
supply). While some of these measures have been implemented in some areas to
tran »rm small holdings into productive farms, certain shortcomings continue to
persist. These are, among others, the inadequacy of extension and credit services to
provide for the immediate needs of the small cultivators; the total aspect of institu-
tion-building, including the organization of farmers” associations and cooperz  es
which is slow and protracted; and inefficient marketing and distribution services
in the land reform areas, which are not effectively linked to the production activi-
ties of small cultivators. Together with weak or absence of participatory mechanisms

201bid, p.167.
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and 1 weaknesses of local government, these deficiencies arc identical to the
p 1ary obstacles to a mare effective rural development program 2!

From the standpoint of  rardan reform implementation, effective institu-
tion-building and the extension of all types of assistance to the land-reform bene-
ficiades will depend largely on the infusion of such values as weli-being, social
cooperation, and social justice or equality (as maniflested in kaginhnvahan. pagtu-
fulungan, and paghkakapanteyv-pantay j.

Polirical will or conimitinent to an vgrarive reform package.

The motivation for land reform in many countsies is political: to change the
wealth and power structure and cnable the mass ot smal! fammers und agriculiural
[ arers to participate in the economic and socio-political activities of the commu-
nity. The political will or conunitment is expressed in terras of: {a) the political
considerations in the passage of land reform tepislation; (b political considerations
in the passage of land rcform legislation: (h) political decisions toward ettective
land-reforrn implementation: aud (¢} the adoption of an administrative policy on
the integration of government activities in land-reformt areas and the centralization
of contrel through a department of ministry for agrarian reforms.

Political considerations i kewed reform legistution, Political support or lack of
it affects the effecliveness of land-reform legislation. olitical support is almost
necessary [or the approval of land-reform legislation. including expropriation of
large estates, subdivision und distribution of small parcels wo their occupants, and
tenure adjustments in expoitative tenaney systems. s sonie countries weak imple-
inentation of land-refonm has been due to rather high retention ceilings and
cumberseme procedures provided in relorm legislation. Particuls - in Southeast
Asia, agranan refurnr programs have been bmpeded by land-owners® political in-
fluence, the harassment of tenants, and protracted court litigations. On the whole,
agrurian reforms in the region have heen of Emited scope aimd their implementation
wiak and frusirating, owing mainly to the governments” lawck of politicul will to
carry vut refurms and their low adninistrative capability for implementation, 22

[n the Philippines the passage of the frst apricultural Land Reform Code in
1903 required the full support of the Liberal Party under President 1+ agal, with
the assistance of the Manahan-Manglapus faction in the Senate. However, the
resulting fegislation lacked the provisions on the means ot financing land-reform
operations as well as those pertaining to mediation of local lar  disputes. which

2 por more details, see Dalisay. AM. Values in palicy formuation for rural development.
Qccasional paper No. 3. MARD Program, U.P. at Los Baius, 1980. pp. 21-23.

22gee Asian Agricultural Survey 1976 pp. 97-10].
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were omitted through the intervention of powerful landhold  :leg  tors. Accord-
ing to President Marcos. the political factors operating through the Conference
Comumnittce of the Senate and the [louse fed to the removal of one wh : chapter
(in the original Land Reform Code) which provides for a tax on all idle Jand as the
source of (inancing fand reform and the Land Bank.2?

- the 7th Anniversary of Agrarian Reform held in Quezon City on August
8, 1970. before a large audience composed mostly of agrarian reform beneliciaries.
President Marcos mude certain pledges which, amang others, he would carry out
wough this leadership and with the support of the Nacionalista Party which he
heads  such us introducing amendments to the Land Reform Code (o strengthen
its implementation. declaring the calire country as a land-reforny arex, making
land reform the epicenter of all government activities, establishment of a single-line
department of land refonm, providing additional sources of funding for e Land
Bunk, and organization of cooperatives antong the reform heneficiaries. >

These pledges were carried out in succession. if not altogether, as she 1 hy
events in the next few years. First, the approvat of the necessary amendnents o
Lthe original Code was made by Congress on September 10, 1971, with the full hack-
ing of President Marcos und the support of his party, barely a year after his Quezon
City pledges. Secondly, the other pledges were fultilled in a series of Presidential
decrees?® issued after the declaration of Martial Law on September 21, 1972, The
most significant ol these decrees was D No. 27, which emancipated the small
tillers from their bondage and transferred to t u the land they till. e series of
Presidential decrees during the martial-law administration not only streopthened
the foundations of agrarian refonns, but alse indicated the direction ol social and
political development in the years to come.

234ue Address of the President at the closing ceremonies oof the Tth Anniversary of Land
Reform, Aupust §, 1970, p. 12.

24Addmss at the Presidoat, op. ot

23p D, No. 57 November 19, 1972 - excmpting lundowners alfecied by land transter from the
capital gains tax.
I . No. 84, December 22, 1972 - authorizing the secretury ol rarian Reform o sign Land

transfer certification {on behalf of the President of the Phifippines).

P. D. No 152, March 13, 1973 - prohibiting the use of share tenants in public lends truns-
ferred or titled fo the present owness.

P. ). No. 239, July 9, 1973 - withdrawing the anthority of the Land Registration Cam  sion
to approve original survey plans (which had been solely cwercised by the Bureau of Lunds).

P. D. No, 251, luly 21, 1973 - amending the provisions ot R. A. Nn. 3844 as amended to
sirengthen the powers of the Land Bank of the Philippines as the financial arm of La
reforms.
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Poli contmitinents for strong administrative policy in i reform. It
took the passage of the Code of Agrariun Reform, as amended, on September 10.
1971, 1o consolidate the six-agency implemcentation machinery of land reform into
a single-line, comprehensive agency. the Departinent (now the Ministry) of Agrarian
Relvrm. This is about ecight years alter the approval of the original Agricultural
Land Reform Code, during which a cumbersame administrative machinery carried
on the task of land redistribution, the conversion of tenancies into leaseholds, and
settlements in selected land-reform areas.

The issuance of several decrees by the President after the proclamation of
martial faw in 1972 strengthened the government machinery for the impiementa-
tivn of agrarian reforms. The entire country was first declared a land-reform area
(PD No. 2} and the tenants-tarmers were then cmancipated from their bondage and
made owuers of their holdings (PD No, 27). Other decrees followed in the next
three or four years that suw the restructuring of the Land Bank of the Philippines.
as the finuncial arm of fand reform: the creation of additional fund sources for the
financing ol relorm inplewentation; and laying down the bases for the organization
and developiment of farmess” cooperatives (PI) No, 175

The above Presidential acts fulfilied the pledges made by President Marcos ta
land-reform beneficiades i his Queron City Address. In practice. these measures
created the underpinnings for the integrated action of the Departnient of Agiarian
Retornn in the break-up of the landed estates and the transier of ownership to the
tenant-titlers, the conversion ol other tenancies into leascholds, and the related
activities on the tilling of the fands translerred and the administrarion of land setile-
ments. However, the principal supportive services remain outside the jurisdiction of
the MAR.

Other decrees that followed served to provide additional assistance to the
land-refurm beneficiardes by prohibiting the ejectinent of tenunt-tillers from their
haoldings, by prescribing penalties for ejeetment ur removal of. tenant-farmers trom
their lands, by establishing the procedure tor the zequisition by small  mers of
shares of stock in rural banks, and by improving the structure of the Court of
Agrarian Relations for the settlement of land disputces und other matters. -6

Countries i other regions have also experienced the influence of top-level
political commitment in reinforcing the administrative policy on agrarian reforms.
In Peru. for instance, the political commitment of its leaders dynamized its

26 por particulars, see the following decrees: . ) ‘
T. D). No. 316. on {tober 22. 1973, prohibits the gjectment of tenant-tillers furm their
holdings.

P. 1. Na. 583, on November 16, 1974 - prescribes penalties for unlawful gjectment or
renewal of tenant-farimers from their holdings.

P.D. No 584, on November 16 1974 - establishes the proceduse for the acquisition of shares
ofstock in rural banks.

P.10.No.9 on e 171976 - reorganizes the AR by establishing 16« ynal districts
throughout e country.
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comprehensive land' reform legislation approved in the early 60°s. Although the
compensation provisions of the law were generous. the palitical opposition to
implementation was widespread, and with poor administrative sla and inadequate
financing very little land redistribution could take place. By 1973, owing to poli-
tical commitment for accelerated reform implementation, over half of the estates to
be appropriated had been subdivided, thus resuiting in six times more land approp-
rizled and redistributed and eleven times more land adjudicated for redistribution
to landless farmers than all previous land reform legislation.>? ‘These have demons-
trated the need for quick action to take advantage ol the govenment’s power and
con itment us well as the efficacy of administrative organization created far the
purpose.

Here and in other countries of Southeast Asia, the political conunitment of
the highest level of leadership is necessary not only {o unprove upon the exisiing
reform legislation, but also in effectively implementing land reform and other
measures of rural transformation. As explained by Rondinelli and Ruddle, such a
political commitment must involve a strong, pervasive, and sustained determina-
tion to achieve the goals of rural transfonmation, economic reorganization, and
social equity.?8 A concomittant must he a broad hase of political suppurt from
povernment agencies. political groups, and cooperative associations.

Insights from other development and agrarian reform experience

In spite of the above structures, the developing countries especially the
Philippines, must continue to derive insights from development and agrarian reform
experience in other countries under simifar conditions. The rationale for this must
be based on a socio-economic approach to the improvement of the development
process itscl towards efficiency and effectiveness and the creation and strengthen-
ing of organizations/institutions that will accelerate the process of growth and
translormation. The over-riding goal is to forse a unified or comprehensive nodel
{(strategy) that can be implemented through a consensus among the social, ect -
mic and political interests involved and with massive participation and suppor of
reform benefliciaries. For economists and administrators, Guy Hunter (197&)
expresses an encouraping and hopeful note: “Economists can at least join hands
with administrators in working out . . . an economic and administrative tool kit
which will help them to avoid the woist dangers of a potitical decision (to imple-
ment reform) and achieve the best economic compromise . . .27 He thinks, quite
correctly, that a total retreat of economisis fromn the frustration of reform is not
necessary.

27568 Rural Development - Evaluation Study Na. 2, ap, cit, p. 166.

28Rundim:ili, Dennis A and Kenneth Ruddle. Urbanizc  n and rural development. New York:
Pracger Publishers, 1978. pp. 139-154.

29Hunter. Guy {ed). op. ot p. 46
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An Operational Mode! for the 80’s and Beyond: Policy Implica ns

An operational model or strategy for the s and beyond should now be
adopted and implemented without further delay. 1t must be based on the following
considerations: (a}the need [or an integrated approach which requires cooperation
among several ministries in a multipronged, multi-faceted thrust towar national
growth and structural transformation; (b) priority emphasis on institution-building

id the socio-political aspects of peasant organizations and other participatory
meel uisms in the ruml arcas; and {c) a strong administrative policy governing the
decentralizati  of the public supporting systems to the different regions 1d
integrating those services with local and regional programs for overall deve pment.

1. An integrated approach to . wian reforms involves both the program for
inereased productivity and income among the agravian-reform heneficiaries and the
social and infrastructural overhead essential to human-resource development and
mass participation in development planning and administration. Such an approach
must go beyond the present confines of land transfer d tenure adjustments,
together with land settlement programs. 1t must deal directly with the problems ol
urban-rural linkages, strengthening and further extension of support services, and
the creation of off-furm employment opportunities through cotts  and small
industries in the rural communities. For elfective iinplement on. this approach
musl be based unequivocally on.

(a) tive participation and invalvement of the reform bcneficiaries in the
different programs and projects through participatory mechanisins organized for
the purpose, and/or {b}government support {or the creation of peasant organiza-
tions designed to strengthen the role of reform beneficiaries in the soctal, economic
and political activities ol their communities.

2. Institutional aspects must be given more importance fowards soci  and
humarn-resource development. Higher  riority should now be giv  to the develop-
ment of essential organizations/institutions in all the land-reforn areas, which will
assist the reforn beneficiares in their efforts to increase their own communities.
Farmers’ associations and all types of couperatives must be developed, based on
need and the management capacity of the small farmers and lessees.

Sometine ago [ pointed out that the development of local institutions cannot
be left to the government agencies alone.30 The private sector has a mutual respon-
sibility, particularly in the establishment of farmers’ associations and various types
of cooperatives. For the productivity and efficiency of the family farm do not
resuit only {rom technological improvements and market forces, but also from the
human values, attitudes, and the social institutions that give it recognition and
support.

[t should also be noted that 1he motivation and aspirations of the reform reci-
pients arc yuite as important, it not more so, as the improved technologies and

30Dal.isay, Fconomic issues . . . ., op.cit., p. 2
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More attention must be given to the probl s of unemploymeni and of
job-generating enterprises in the rural communities; hence, the importance of smail
industries and cottage enterprises based on local matedals and skills that can
provide remunerative jobs to unemployed youth and adults.

{c) The task as well as the credit for rural development is now splintered
among several public agencies engaged in such community improvement programs
as food production and nutrdtion, population control, public welfare services,
public health and sanitation, and others. To minimize the confusion of goals for
community development in the land-reform areas and get these public agencies to
work as a team, a Presidenti  Order is necessary to place the agency representatives
under a local develr ment coordinator.

Furthermore, special attention to the problems and needs of the agraran
reform beneficiaries demands that the following activities must be coordinated by
the inistry of Agrarian Reform: (a) divessification of agric tural production
through intensive cropping systems, livestock and agriculture enterprise with
emphasis on the family-type farm, (b) tying up local production activities with
marketing and processing facilities in the urban centers; (¢c) developing social and

i ucture service facilities in the su  ivided landed estates and other land-
reform areas; and (d) local development planning to ensure both technology adopt-
jon and the necessary infrastructures for storage and marketing as well as farmers’
participation in planning and impl  entation.

All these would require expanded adiministrative and management capacity n
the MAR and close working relationships with other ministries. Thus, a strong but
flexible administrative policy for agraran reform and related activities must cope
with the problems and issues of higher farm efficiency and productivity. manpower
trainings, and the reorientation of public administration to the improvement of
rural life - the gamut of programs and projects for agric  ural tran  rmation and
modernization. While the specitic tasks of the MAR have to do with land redistri-
bution and tenure adjustments, its primary responsibility must be towards the
development of social conditions and the infusion of social values among the
reform beneficiares that would ensure higher efficiency on the individual farms and
social stability in the communities where they live. These would an the MAR
taking on more of the functions and activities that now belong to the Ministry of
Agriculture and linking them up effectively with other relevant ministries.

The continuing challenge to ithe MAR and the related ministries is to make
go« on the pledges made by President Marcos and the present Administration. To
do less is to negate Lhe goals and objectives of agrarian reform and obstruct the
efforts towards agricultural growth and change.






Pedro Sandoval, Discussant

Agararian reform is one program of developmeni that indeed merits periodic
and continuous review, a “revisiting” as Dr. Amando Dalisay said. 1e objective
of such “revisiting™ or review has also been clearly set by Dr. Dalisay for all of us
that: “policy-makers and administrators might be led to evolve action program that
would have relevance in the 80’ and beyond.”

1e care programs of agrarian reform are the leaschold and the land transter
programs. The Ministry of Agrarian Reform’s position is that the operative act of
transferring landownership to the tenamt-farmers is PD 27 itself; which means that
the tenant farmers became owners of the land they are tilling as of October 21,
1972, Tt is the documentation of this transfer which is the task of the Ministry
of Agrarian Reform. It is the slowness of this documentation process thai Dr.
Dalisay and other evaluators of the program point out, This commentary on the
implementation phase of PD 27, it may be noted, has not been lost on the Ministry
of Agrarian Relorm and some steps had been taken to remedy the situation. On the
leasehold operation, Certificates of Agricultural Leasehold (CAL) has been issued
since 1981 1o farmers working in l2zndholdings of 7 hectares and below — in effect
strengthening their land tepure position as lessees, Parenthetically though, only
8.54% of the targeted lessees hus so [ur been issued the Certificate of Agricultural
Leasehold by the end of 19821 On the Operation Land Transfer, the generation/
issuance of Emancipation Patents was accelerated during the year by virtue of
MAR'S New policy of allowing its peneratior upon payment of two annual lai
amortizations. Thus, the Ministry of Agrarian Reform reported an increase in the
number of Emancipation Patent recipients totalling 1,799 or .42% of its target
beneficiaries in 1981 to 34,913 or 8.16% at the end of 1982.% Despite this reported
accomplishment, the c¢ffort needed a push if the momentum gained by the
program is not to be lost on the farmer-beneficiaries. However, the structural
change brought about by tenure reform is only a beginning of concerted efforts in
uplifting the plight of the fariner- beneficiaries. Desired increases in farm produc-
tivity become possible with sustained institutional support granted by the cooper-
ating apencies in the prograni.

While the problems of agrarian reform are not new, as many have noted and
as summarized in Dr. Dalisay's paper, they have gained in perceived importance
with the availability of new high-yielding grain varietics. The new lanl  ieties
hold the promise of increased yields per hectare, while on the other hand, requir-
ing improved farm produetion conditions such as complementary chemical ferti-
lizers. increased irrigation and water control, and appropriate weeding, to offset
the dwarf features of the new varieties.

Atlempts to deal with the institutional requirerents of the new technology
have generally fallen into three categories. First, Dalisay argues that production

Y Ministry of Agrarian Reform 1982 Annual Report, p. 8.
2bid. p. 9.
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tioned e logical deduction among neo-classical economists that owner-operated
systems achieve a better systern of pricing factor inputs, and reduces the constraints
of decision-making on the use of technologic inputs, The Philippine case studies
of Estanislao (1965), Sandoval and Gaon (1972), and Mangalias, Miralao, 1d de los
Reyes (1976) support the hypothesis that in an economy, such as the Philippines,
share tenancy does not act as a “restraint™ on growth of output (Ruttan: 1965).

However, it has also been pointed out that share tenure limits the landlord’s
incentive to invest in productivity-increasing projects. This has had its historical
roots. Mclennan (1973) notes that 18th century tenancy rel ons affecting the
development of irrigation in Nueva Ecija have clearly been in terms only of main-
taining the landlord’s network of dependents. Mclennan describes it more suc-
cinctly:

Capital investment focused upon one element only - land . . . the
easieat path by which landowners will increase their income was hy the
acquisition of tnore  mancies, not by investment in the improvement of
land with the goal of increasing yields, for that would involve them in
the managerial problems inherent in introducing und supervising more
intensive land use practices . . . Irrigation canals were a means to gua-
rantee annual production and expand the tillage within a hacendero’s
holding, not essentially a means to increase yields (p. 415).

Furthermore. Clark (1905) observes that Central Luzon landowners increase
their income not only from rent collection and interest rate payments, but also by
manipuiating rice production activities. One method has been to capitalize on an-
nual fluctvations in the price of rice. The other method is by comnpelling tenants
to use the #ilyadors or threshers and to transport rice in the landlord’s truck,
where exorbitant transport rates are charged.

The 18th and 19th century documentations of landlord-tenant relationships
(Pelzer, 1945; Takahashi, 1969) are not withoul preseat-day counterparts. [n
arguing for the prody  vity hypothesis of tenure reform, these historical conditions
have olten becen set aside and essentially technical and economic approaches have
been applied. The result is a list of production support services which have tilc
value when viewed merely in the context of yield-increasing goals.

Expanding the Agricultur rof Agrariar  :form

By cxutending Dalisay’s argument for instite  n-building, the alternative
approach to increase productivity using tenure reform is to analyze. first, tl
social and economic factors underlying share tenancy and agricultural lease sys-
temns, then provide support services that address the social prob’ s of unequal
access to production resources directly.

In expanding the agricultural base of agrarian reform, attention has been
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focused ¢ including crops other than rice and corn in the reform program. While
« isions towards this end are yet to be made, serious udies in the meantime
are beinp undertaken which hopefully would help in evolving desirable reform
programs.

Another sector  the agrarian society that deserves immediate atten n is
the group of agricultural landless laborers.

The initia]l efforts of the aprarian reformt program had focused on the tenant
farmers  order to uplift their deplorable conditions. After a decade of implemen-
tation, the time has come when the program of rural development has to cxtend 1o
the landless agricultural laborers who constitute a greater portion of the farming
population.

andless agricultural wotkers fo a social cle hi  is, almost always,

found at the base of the social pyramid, They emerge as a group more disadvan-

taged than [armers in terms of employment and income, Farmers can supplemest

~ their income hy hiring out their services while those mainly dependent on income

from hired labor have to compete with an ever-increasing number of entrants in the

labor inarket.  development means reaching the poorest segments of the popula-

tion, and if the reform efforts are aimed at narrowing the visible dis:  ities in our
society, then agricultural Iaborers are a togical target of such efforts.

Constituting one-fourth ol the country’s labor force, the landless agriculturat
workers should be the focus of more serious concerns particularly their status, life
conditions, problem and constraints. Hopefully, a beginning to a determined
endeavor towards more systematic efforis at trying to meet the p it of this rural
group could be made, if it has not begun yet y concernad government agencies,
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Introduction

Developrent programs traditionally pursued for non-demographic objectives
may nevertheless have important demographic consequences. Consideration of
these demographic cffects could provide additional crite  [or the sclection of
alternative programs. Thus lar, however, very little systematic effort has been
to assess the demog Hhic impact of development programs in the Philippines and
elsewhere. This may be due partly to the complexity of sociveconomic-demnographic
interrelationships and to the difficulty of controlling specific factors in actual non-
experimental settings.

This paper reports on partial results of an on-going assessment of the fertility
impact of a large-scale rural electrification project in Misamis Oriental. [nterest in
this study arose from the fact that data from  independent demographic measure-
ment project in a rural segment of this province reveal a significant decline in
fertility from 46 births per thousand population in 1972 (o slightly less than 30 in
1975 when the last survey was conducted.] The data indicate that the decline was
Jargely due to a drop in marital fertility, especially among women aged 25-349 vears,
rather than to a change in the proportion of married women or in the age structure
(Herrin, 1979). In late 1971, about the time that this demographic data collection
began, a large-scale rural clectrification project was implemented in this rural area.
The rapid decline in the birth rate was recorded as starting a year or so after a large
segrient of this area has been energized. an observation teniporally consistent with
the view that changes related to the rural electrification project were a factor contri-
buting to the observed lertility decline.

*A longitudinal research slrategy is kept in mind in the overnall design of this project,
and a second survey can be Helded as additional funding becames avadable,

]The Research Ensttute for Mindanao Culture, Xavier University conduct  an intensive
demographic study in Misamis Oriens from April 1971 through May 1976, the purpose of
which was Lo test alternative demograpnic measurement methodologies with special focus on
the dual-records appreach to the collection of vital statistics.

29
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Lxploratory studies on o impact of rur  clectrification in 1975 Vin 1977
suggest that this important infrastructure generated widespread social d economic
changes (Madigan, Herrin and Mulcahy, 1976 Herrin and Madigan, 1977 errin,
1979}, In addition. demographic surveys conducted in ¥76 and 1977 reveal
widespread acceplance und practice of family planning by currently married women
in the province in general, and in the rural electrified areas, in particular (Madigan,
etal, 1976: 1977).

Putting these scts of evidence together, one is fed to | suthesize that the pro-
vision of ru  electrification, interacting with other rural development inputs
generated social and economic changes. which among vthers, changed the structure
of costs and benefits of children, at least as perceived hy parents, This ¢l 12ed
structure in turn led to a decreased demand [or additional births, which was then
made eitective by the lowered cost of contraception generated by the ¢ cts of the
family planning program. The data from a survey of 1,200 households in 1980 to
be described belc  do in fact show that rural electrification is signiticantly related
to tower current fertiity and to greater use of family planning methods in Misamis
Uriental, a finding consistent with the ahove hypothesis.

In Se on Il we briclly describe the rural electrification programn, the
progress of the Misamis Oriental rural electrification project, and the development
trends in the provinee to provide a contextual background for subscquent d - us-
sions. Section I1T presents the conceptual framework lor analyzing the dv  mics of
socioeconomic change generated by rural electrificati  and fertility based upon
Lheoretical considera  ns as well as upon empirical findings rom carlier ¢ lor-
atory studies. Section 1V describes the research strategy adopted in this study,
highlighting among others, tbe problems and the limitations of non-ecxperimental
designs. Ser on Y describes the characteristics of the sample areas and households,
while Section VI presents the results of partial analysis of the data collected for this
study. Section VII concludes, highlighting the implications of the study for pros-
pects of fertility transition in less developed countries.

Background

The National Rural Electrification Program. The rural electrification program
is a major infrastructure program of the government aimed at improving the quality
of life of the poor majority in the rural areas. The national rural electrification pro-
gram officially started in 1962 with the creation of the Electrification Administra-
tion. However, electrification then was characterized by small generating units (30-
60 kw capacity) serving only one municipal town center on a dusk-to-midnight
basis, and generally for lighting purposes only. Limited funding, mostly loaned to
private and municipal franchises reportedly hampered the development of the pro-
gram.

In August 1969 the National Elecirification Administration Act was passed
creating the Natio Electrification Administration (NEA), and declaring the



Transactions Naticnal Academy of Science 31

national policy objective of total electrification of the country on an area cover-
age hasis, with electric cooperatives as the primary medium for program imple-
mentation. Under the arca coverage concept, rural elecirilication is to be provided
by larger power plants each serving not only one municipal town center, but from
five to ten municipalities including all the villages (barengays) therein on a 24-hour
basis. In 1971, two pilot cura] electrification projects were established, namely,
the Misamis Oriental Rural Electric Service Cooperative (MORESCO 1) in western
Misamis Oriental, and the Victorias Rural Electric Service Cooperative (VRESCO}
in northern Negros Occidental. The success of these two pilot projects paved the
way for the subsequent establishment of clectric cooperatives throughout the
country.

The National Electrification Administration (NEA), a government agency
assigned to undertake the rural electrification program, wus converted into a public
corporation in August 1973, As a result, additional powers and funding have been
granied the NEA [or the speedy implementation of the rural electrification pro-
gram. Since then, the NEA has made significant progress both in the development
of the physical facilities of the electric systems, and in the establishment of elce-
tric cooperatives throughout the country. As of July 31, 1981, the NEA reports
that a totul of 107 electric couperatives have been energized. These electric ¢coop-
eratives serve 1 589210 households in 1,204 municipalities and 12,325 villages
throughout the country, representing 30 percent of the total potential household
connections in the covered areas,

Misamis Oriental Rural Electrification Projects. Misamis Oriental which com-
rises 24 municipalities and two chartered cities. had a 1975 census population of
560,490 living in an area of 3,570 square kilometers. A rural electrification project
was [irst implemented in late 1971 in the [0 municipalitics focated west of the pro-
vincial capital, Cagayan de Oro, through the Misamis Oriental Rural Electric Service
Cooperative (MORESCO 1I). In 1975, these municipalities had a population of
124,510 people or about one-fifth of the provincial population living in approxi-
mately the same proportion of provingial territory. As of July 1981, MORESCO [
was serving 12,404 households in 118 villages of the 10 municipalities, representi
about half of the total potential household connections. In addition to households,
the electric cooperative was supplying electricily to business enterprises, irrigation
systems, water systems, and public buildings and facilities, including educational
institutions and health units.

The eastern segment of the province comprising 14 municipalities {excluding
Gingoog City) had a population of 222 474 in 1975, representing 35 percent of the
provincial population. Gingoog City itself, the second chartered city in the provinge
had a 1975 population of 66,377, In June 1978, a second electric cooperative
{MORESCO Il) was established to serve these 14 municipalities and Gingoog City.
As of July 1981, a total of 12,038 households in 136 villages were provided electric
connection, representing 30 percent of potential households connections in the
covered areas.
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vincial and local governments in the implementation of the population program.
In 1977, the Commis n’s Cutreach Program was launched. This program called
for a new organiza nal set-up to expand family planning information and services
beyond the usual network of rural health units and family planning clinics, Full-
time outreach workers were trained and fielded in all barangays to provide intensive
miotivation, visits and referrais. Barangay Contraceptive Supply Points {BSP) were
set up in the barangays to provide continuous supply of contraceptives.

[n line with the national nutrition program’s aim to help combat malnutrition
especially among infants and children, a combined nutritional and educational pro-
gram [or your children was launched in 976 with the establishment of day care
centers in barangays.

Another major development effort in the province in the 1970s was the
improvermnent of infrastructure. This included the building of farm-to-market roads,
the construction of a concrete highway connecting the capitals of two adjacent pro-
vinces and traversing the entire length of Misamis Oriental, the expansion and
improvement of port facilities both sea and air, and the building or improvement
of various public buildings and facilities. The one infrastructure that stands out,

wever, and one that has influenced the pace and character of provincial dev  p-
ment is the rural electrification project established in the western segment of the
province in 1971, and in the eastern segment in 1978.

Under such a dynamic de »pment setting, one would expect fertility to
decline in the province in the same way that fertility has declined in other regions
ol the Philippines. The guestion, however, is whether the presence ol rural electrifica-
tion had generated economic and social impact that accelerated the observed ferti-
lity decline in the project areas more than what could be expected from the impact
of existing development programs uninfluenced by the catalystic effect of so
important an infrastructure as the large-scale rural electrification project.

Conceptual Framework

A framework for analyzing the relationship between fertility change and the
economic and social change resulting from rural electrification and other  velop-
ment inputs can be described with the aid of Figure  Rural electrification, inter-
acting with the other rural development inputs, generates investments in electricity
use, which in turn affect economic and social factors, and ultimately fertility
behavior. Note that the impact of rural electrification on a particular household
(or other microunit) arises not only directly through its own use of electricity, but
also indirectly through the use of electricity by other households or by Lhe com-
munity as a ole. The specific mechanisms involved are outlined below as deter-
mined from the results of the earlier exploratory studies {(Herrin and Madigan,
19773,

fncome, Production and Employment. Rural clectrification is expected to
affect total household income through (a) increased agricultural production/pro-
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ductivity generated by household or public investments in electricity-dependent
irrigation systems in areas where alternative systems are either not feasible or are
relatively costly; (b) increased business or trade income/productivity generated
by household investments in electricity-dependent machineries, tools and appli-
ances; (¢} increased food production/productivity from livestock, poultry and back-
yard gardening activities generated by household or public investments in electricity-
dependent water supply systems; (d)increased home production/productivity
generated by household investments in electric lighting and electric durables; and
(e) increased paid employment of household members, including women, generated
by new job opportunities from the operation of electricity-dependent business
enterprises.

Health, Nuirition and Sanitation. Rural electrification is expected to affect
health, nutrition and environmental sanitation indirectly through its effect on
income and food production, and through (a) the increased availability of adequate
and safe water supply generated by household or public investments in electricity-
de ndent water supply systems; and (b) the increased availability of, and the im-
proved health and medical services generated by public investments in electricity-
dependent facilities and durables.

Educarion. Rural electrification is expected to increase enrollment rates and
improve the quality of education through its effects on household income, on the
on¢ hand, and on the other, through (a) expansion of educational services generat ~
by e possibility of conducting night classes; and {b)the improvement in the
quality of instruction through the use of electricity-dependent tools, appliances,
and teaching aids. In addition, the proper illumination afforded by electric lighting
in the hotnes is expected to improve class preparation by teachers, on the one hand,
and to encourage and facilitate reading and completion of homework by s ents,
on the other. :

Fertility. Finally, rural electrification is expected to affect current fertility
decisions, on the one hand. through its effect in changing income, employment,
and investment and consumption opportunities {including health and education
of children), thus increasing the opportunity costs of children; and on the other
hand, rough its effect in improving family planning services in the health units,
thus helping to reduce the effective cost of contraception.

Research Strategy

Research Design. The main hypothesis of the study is that rural electrification
significantly influgnces fertility and family planning behavior of rural households
through various mechanisms. Ideally, the  ssical experimental design is a first
choice testing hypothesis about causal relationships. A principal feature of this
design is the random assignment of study units to experirnental and control groups.
The random assignment of study units insures that there are no pre-existing dif-
ferences between the two groups prior to the exposure of the experimental group
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municipalites in the MORESCO H areu. to represenl areas with more o7 less sinilar
sociocconunic charactersties and aceess to Cagayan de Ore City. as well us (o mini-
mize tavel cost of field operations. Excluded municipalities in the west. namely.
Naawan. Manticao and Lupait are much closer to [hgan City in the adjucent pro-
vince, bxcluded municipalitics in the cast. Balingoan. Talisayan, Medina and Mag-
savsay. are much Joser o Gingong City and have a different 1ype of climate
than the rest of the provinee: while Tageloan, Villunueva and JYasaan are part of
a recently developed industrial estate. Claveria jn the east is a class by itself, a
trontier municipality mostly engaged in cattle ranching and vegetable growing,

Lach restricted segment of the provinee was further subdivided into appro-
<imitely homogenous substrata to cetlect possible community-level variations in
socioeconsmige Jiaracteistics amd aceess to development inputs. [deailv, ene needs
to stratify barangays inoeach segment aceording to physical. econremic and demo-
wraphie characteristics and to devel of development based on several indicators in-
cluding presence of educstional and health facilitics. road access, agricultural out-
prut. ete. Uidortunately, sucl indicators were not avadable prior to the survey . Never-
theless, o cluse upproximation (o the division ol each senent into homopencons
strata can be inade by mitially dividing barangays in each segment into three geo-
graphic strata, namely: (@) municipa poblacion, th rural coastal barangay, and
(¢ rural inland burangay. In Misamis Qriental. this division reflects the ditferential
developmental characteristics including crops cultivated. other economic activities,
distance to markets, and aceess to basie social and other services as daty from the
community survey ni this study later verified.

Sample selection was done us follows, Al of the six municipal poblacions in
tie east und six in the west were selected. Where g poblacion consisted of’ more
than one barngay . 4 simple random sampling was used to obiain the final barangay
poblacion. In each sumiple municipality, a sample barangay cach from the respective
strata was drawn by simple random sampling. From each sample barangay, appro-
ximately 40 eligible households (households with head of household and spouse
present, and the spouse is between 15 10 49 years old) were drawn hy systematic
sainpling from o household hst prepared carlier by the research team during its
mapping and houschold listing operations.

A total of 1,402 houscholds in 36 barangays were interviewed from Septem-
ber v November 1880, The breakdown of this is shown helow,

West EFass
Stratu Barongayvs Houscholds Barangavs Households
Municipal Pallacion 6 240 6 233
Rural Coastal 6 240 6 233
Rural Enland 6 240 6 216
Total I8 720 18 682
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Data Collection and Processing. Four sets of surveys were conducted, namely,
{#) a household survey to determine the social, economic and demographic charac-
teristics of houscholds; (b) a commmunity survey to determine the locational and
socioeconomic characteristics ot the sample barangays; (¢} a user survey of business
cnterprises, educational and health units and other establishments to deteninine the
type and amount of investments in electrical capital ttems, and the specific uses of
these items; (d) an experience survey of village leaders, school officials, health per-
sonnel, and other key persons on their observations and assessinent regarding social
and econ e changes associaled with rural electrification, This last survey was con-
ducted only in the East, which Las recently been energized, since such a survey has

conducted ecarlier by the Rcsearch Institute and reported elsewhere (e.g.,

n and Madigan, 1977),

Profile of Sample Areas and Househol

Given the non-experimental nature of the study design, the problem of selec-
tion bias becomes an important consideration in the analysis ol the impact of  al
electrification, Differences in the measures of the areas of concern, eg. income.
female em yment, fertility, family pianning behavior, cte.. between the elec-
trified and non-lectrified groups may not only be due to rural electrification, but
also due to their prior differences in background characteristics. It is therefore
important to control for such prior difterences in the impact analysis. The sampling
scheme adopted for this study was primarily designed with the view of minimizing
such possible selection bias. Additional controls will be made throogh multivar ¢
analysis, as will be described later. This section presents some of the major hack-
ground characteristics of the sample areas and households with the view of deter-
mining significant prior dilferentials in characteristics that may confound the rela-
tionship between rural elcetrification and fertility change.

Sample Areas, In the community survey, we obtained various barangay-level
indicators such as population size, sceess to trunsporiation, educational and health
services. types of economic activities, social and farm organizations, and barangay
development activities, Preliminary anajysis reveals that access to educational and
health services and the type of economic activities were found to be highly corre-
lated witbh scveral locational variables, namely: distance to the national highway,
distance to the provincial capital; and for rural barangays, distance to the munici-
pal poblacions. The level ol activity of social and farm organizations and of the
bara 1y councils cre found not to be significantly different across areas. Thus
only locational variables and population appear at first glance to differ across areas.
These are shown in Table 1.

A regression analysis shown in Table 4 reveals, however, that the western
(totally electrified) and eastern (partially electrified) sam - areas differ only
significantly with respect to distance from Cagayan de Oro. Overall electrified
areas are much closer to Cagayan de Oro since most are locaied in the west, 1d
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are mainly in poblacions and coastal areas since the eastern inland areas have not
vet been electrified.

Sample Households, For the demographic anulysis conducted in this study,
the sample was restricted to consist only of those households where both hus-
band and wife are present, the husband is the houschold head, and the wite is once-
married, age 15-49 years, and fecund, ie. was ever pregnant and is reported to be
still menstruating. Out of the total 1.403 houschelds interviewed, 1,257 house-
holds (enuples) were eligible, The characteristics of these households classified by
areas (west vs. easl) and strata (nunicipal poblacion. coastal barangay and infand
harangay} are shown in Tables 1 to 3,

A regression analysis, presended in Table 5, reveals which characteristics
significantly differentiate between (a) households in the western and eastern seg-
ments; and (b) between householdy in the etectrified and non-electrified areus of
either segment. For examnple, among others, western households compared to
eastern households tend to be characterized by {a) vounger wives with lower
fevel of educational attainment; {b) less propoertion of houses made of light
materials: (¢} less proportion owning homelots or agriculiural land; (d) higher pro-
portion of households engaged in corn and tobacco production and less on rice; and
{e)y more women in paid employvment, These differences may have soine influence
over their fertility differentialy shown in Table 6, hencee, they need to be controlled
for in analyzing the impact of rural clectrification on fertility and other related
hehavior,

Tuble 7 und 8 describe ditferential characteristics of electrified versus non-
electrified households in western Misamis Oriental and in the clectritied ureas of
both seements respectively, It is readily apparent that electrified households com-
pared with non-cleetrified households tend to be characterized, among others, by
{a) higher level of educational attaimment of the wile, (b) less proportion with
houses made of light materials, (¢} greater proportion owning their homelots, and
(d) greater proportions found in pablacions and cosstal areas than in inland areas.
Thesc background differences can be expected to influeace their observed lertility
ditTerentials.

Finally, Table 9 shows indicatars of electricity use in the househalds. In the
west, 47 percent of the sample households huve efectric connections. The strata
percentages are 66, 49 and 25 {or poblacions. coastal and inland barangays, respec-
tively. In the east v re areas were electrificd as carly as June 1978, the percentage
of houscholds with electric connection is 28 percent. Only the poblacion and the
coastal barangays have so {ar been electrified as of survey time in mid-1980. As
Table 9 reveals, in addition to lighting, ¢lectricity is used mostly for ironing and for
operating various types of appliances or consumer durables, most commonly radios
and phonographs.

Examnples of electric use in the community as wel! us in the household were
described earlier in Herrin and Madigan (1977). The uses include the operation of
community water supply systems, and various uwse in health units, schools and
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West Last
Indicaror Toral Municipal Cowostal Inland Lol Viaieipul Coavrul fnbani!
Whesr Pohlacian  Barangay Bargngay West Poblacion Hararwa Barangay
Area Characieristics
I. Mean Population. 1975 1.5411 2485 QY8 L.ns7 (IR 1513 U6 1 694
2. Number of areas ¥ t 6 3 1K & f h
3. Mecan distance in kilometers to:
Pohlacien 251 na 24z a7 .61 nu 22z 2nl
National highway 1 .HY iLn 1.0% 458 (1.7 ot [ERY} LT
Cagayan de Oro 33 26 i3 Rh] 62 60 6l 7
Howusehold Characteristics
1. Sample houscholds 650 2 24 RaE &n7 2ok AR 19K
2. Percent of houstag with lwht
materials 69.1 5328 757 TR 697 se8 754 173
3. Percent owning house 332 771 RY.7 59 0 NIs 74.3 %7.2 N6
4. Percent vwning homelot 338 344 257 1.3 320 RE PN 4.1
5. Percent vwning agri. land 2640 16.1 210 4018 40 153 187 kL
6. Percent by type of waler system:
Pipe of private pump 8.3 139 1.9 0.4 1.2 157 25 s
Public arfesian 742 71.1 907 il 0 349 69.4 342 s1.5
Others 17.5 5.0 8.4 .1 a7 4.9 41.4 434
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Table 2. I'ducational and Occupational Characteristics, Misamis Oriental, 1980

West Easrt
Indicator Tatal Municipal  Coastal nland Total  Municipal Coastal  Inland
West Pohlacion Barangay Barangay West Poblacion Rarangay FRarangay
Sample Huusehnlds 650 218 214 218 607 206 203 198
Educarion of Husband (% in Category)
Elementury 66.3 46.8 76.2 76.1 62.1 485 60.6 78.2
High School 215 3.2 16.9 16.5 26.5 RIN0 28.5 19.9
College 102 21.7 4.3 4.6 10.9 0.4 10.3 1.5
No schacling 2.0 0.5 2.8 2.8 0.3 0.0 0.5 0.5
Mean years completed 6.73 8.5l 5.H3 5.85 7.24 8.43 7.19 6.05
Fducation of Wife (5% in Categroy)
Elementary 66.2 51.1 748 73.0 584 44.7 60.1 70.6
High School 21.3 26.6 17.3 20.3 a1 36.9 31.5 24.8
College 1.8 216 6.0 4.6 10.2 18.0 8.4 4.0
Mo schooling 1.7 0.9 1.9 23 0.3 n.s Q.0 0.5
Mean years completed 6.88 4.24 6.21 6.14 T.47 8.50 7.18 6.58
Occuparion of [Husbend /7 in Caregoryj
Farm owners 280 14.2 28.0 4217 222 15.5 16,7 34.8
Tenants 285 17.0 5.7 427 a4 9.2 15.8 39.9
Farm workers 9.4 12.4 159 0.0 13.7 i5.5 24.2 51
Fishermen 29 1.4 5.1 23 12.4 6.8 18.7 11.6
Non-agricultural 30.9 35.0 252 124 13 529 8.6 8.6

209136 J0 AUAPEIY [BUOTIEN SUONITSUBIT
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Table 3. lected Indicators of Employment and Production, Misamis Oriental, 1980

West Ease
Indicator Total Murnicipal  Coastal Iniand Total Municipal sastal Inlard
West Poblacion Burangay Barangay West Poblacion Barangay Barangay
Sample househalds 650 218 214 218 607 206 203 198
Percent of HH in own production activities®
Rice 2.6 1.8 2.3 17 5.8 34 8.9 51
Corn 61.1 372 56.5 894 259 10,2 15.3 53.0
Coconut 129 14.7 i1.7 12.4 12.7 83 7.9 222
Tobacce 25.1 17.0 24.3 33.9 0.0 0.0 0.0 (.0
"ishing 3 16.5 218 6.9 i8.0 21.8 26.1 8.6
Business 16.5 25.7 150 8.7 14,3 25.2 13.3 4.0
Percent of in pa  mplovment:
Husbands 332 509 28.0 20.6 47.9 51.0 51.2 41.4
Wives 8.2 18.3 2.8 2.8 7.4 6.9 1.5

IHouseholds engaged in multiple activities.

13.6
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Table 4, Differential Arca (haracteristics hetween Western and Lastern Sepments and between Electritied and
Non-Llectrificd Arcas in Both Segments, Misumijs Oriemtal, 1980: A Regression Analysis
AELEC
Variable Standard

Mean Deviation Coefficient t-valure Coefficient r-value
POPN/1.0GG 1.285 0.776 0.154 1.483 -0.025 -0.306
DISTHWY 1.342 3139 0.040 0.473 -0.107 —1.614
DISTCGY 48917 16.834 ~(.022%** —-6.133 ~0.009%** -3.241
COASTAL 0.333 0478 0.169 0.418 -0.095 ~-0.297
INLAND 0.333 0478 0.295 1.398 —-0.626""* -3.759
COASTAL x DISTPOB G.772 1.173 -0.010 -0.061 0.057 1.449
INLAND x DISTPOB 1.297 3.173 -0.0386 ~{1.403 0.134* 1.917
Constant 1.232 1.484
-2
R 0.575 0.523
3 7.768 6.484
n 36 16
Mean 0.500 0.833

#%s &% * Significant at 0,01, 0.05, 0,10 levels, respectively. For definition of the variables, 5ee Annex A.
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Table 5. Differential Household Characteristics, Misamis Oriental, 19B0: A Regression Analysis

HHWEST MHAELEC
Variable Standard -
Mean  Devigtion Coefficient t-value  Cocfficient t-value
1. AGEW 34,175 8.017 - 0,002 - L2 -0.005 - 0.543
2. EDW 7.173 3.347 -0.007%* - 2.847 -0.002 — 0.648
3. OCCHI 0.254 {1.435 0o4l2 0.384 —0.020 - 0.772
4. OCCl2 0.251 0.434 -0.066%* 2.322 —0.062**F  — 2630
5. OCCH3 0.115 0.31% -0.015 - 0.369 —0.052 - 1.515
6. OCCH4 0.075 -0.025 - 0.739 0.001 0.024
7. YCRES 0.862 0.345 0.(:39* .11 0.013 0.692
8. HOUSE 0.6%4 0.461 -0.031" 1.669 Q.01 0.690
9. OWNHOUSE 0.5839 0.367 -0.008 - 0.34] ~.004 - 0.187
10. OWNLOT 0.330 0.470 -0.0784=* 3.945 0.001 1.085
11. OWNLAMND 0.251 0.434 -0.092*** - 3.007 ~0.035 - 1.3
12. CDASTAL 0.332 0471 0.081 1.378 ~0.133%** - 2719
13. INLAND 0.331 0.471 0.215%"* 6.881 —0.643*** 24 840
14. COASTAL x DISTPOB 0.775 1.160 0.036 1.499 0.077*** 3919
15. INLAND x DISTPOB 1.282 3.065 0.0i0* 0.752 0.154%=* 14.647
16. DISTHWY 1.332 3.026 0.002 0.131 —0.123**% 123,507
17. DISTCGY 48.147 16.308 -0,020%**  _35996 ~0.0NE***  -16,455
18. POPN/L.00) 1.306 0.762 0.150%+* 10.512 —0.030%* - 2.129
19. WATERLE 0.097 0.2%6 0.071%* 2.002 0036 1.208
20. WATER? 0.669 0.471 0. rTeee 5.121 0.045%** 2.845
il. RICE 0.041 0.199 -0 21t 5.194 00311 0.928
22, CC o 0.441 0.497 01794 T.846 0.074%=% 3935
23. TOBACCO 0.130 0.336 02004 1770 0. 1R5x** 8.476
24, COCONUT 0.128 0.334 0.006 0.238 ~-0.074*** .. 3,461
25, FISHING 0.169 0.375% 0.020 0.610 0.020 0.712
26. BUSINESS 0.154 0.361 0,009 G414 0.014 0.750
27. WEMP 0.078 0.268 0.097*+* 2.580 0.027 0.947
Constant 1.124 1.358
R 0.713 0.628
I 116.678 19.627
n 1,257 1,257
Mean 0.517 0.842
Standard Deviation 0.500 0.364

®as w eGionificant at 0.01 15 0-10 levels, respectively. Mor definition of the variables, see Anncx A,

1 lic by lings. In addition. electricity was found to be used in the irrigation of
sotne Farms. In this sample, however, of the 15 households in the west and 26 in the
east which uses irrigation, all use gravily systems rather than electric pump sets,
mee. the effect of electrific  on on farm production through irrgation will not
be captured by the data.
The use of electricity in business. schools and health units based ¢ the user
survey conducted lor this study will be presented in a separate report.
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Table 7. Differential Household Characieristics between Electrified and Non-Electrified
Households, Western Misamis Oriental, 1980: A Regression Analysis

HELECW
Variahles Standard _
Mean Deviation Coeftivient t-ralue
1. AGEW 33 7.693 0.004* 1.764
2. DWW 6.885 3471 (1023 *¥ 3.839
3. OCCHI 11.283 0.451 —.09R 1.520
4. OCCH2 0}.285 0.452 ~(.144%* -2.261
5. OCCH3 0.094 0.292 0.277*%* 2.941
6. OCCH4 N.029 U.169 —0.140 -1.334
7. YCRES 1866 0.341 0.041 0.826
8. lIOUSE 0691 0.463 —0.157%** -3.798
9. OWNHOUSE (852 0.355 -0.028 -0.543
10, OWNLOT 0338 0,474 0.09R** 2.242
11, OWNLAND (+.260 0.439 (L.OB6 -1.363
12. COASTAL (1329 0.470 D.3g5%** 1926
13. INLAND 0.335 0.472 0.007 0.088
14. COASTAL x NDISTPOB o810 1.224 —D.IR5*** ~3.690
15. INLAND x DISTPOB 1.662 3986 —1.098*«* J632
16. DISTHWY [.B31 3927 0,090 3.596
17. DISTCGY J5.R83 9.966 (X -0.541
18. POPN/t 000 1.512 0.886 0010 0.212
19. WATERI 0.083 0.276 (.156* 1.723
20, WATLR2 (G.742 0.438 LRy 1.645
21. RICTL 0.026 0.1a0 0.028 {1264
22, CORN 0.611 0.488 —0.033 -0.601
23, TOBACCO 251 0.434 {1.069 1.}
4. COCONUT 0.129 0.33a 0.047 U.R31
25, FIE NG 0.149 (1.357 —0.125* -1 725
26. BUSINFSS 0.165 0.371 0.230%*+ K73
27. WLMP (.08 0.274 0.u98 1.3
Constant 0.225
R2 0.324
I 12.530
n 651
Mean 0.465

Standard Deviation

Q.

“re ¥* ¢ Sipnificant at 0.01, (.05, 0.10 levels, respectively.

For definition of varables, see Annex AL
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Table 8. Differential Household Characteristics between Flectrified and Non-Flectrified

Households, Western Misamis Oriental, 1980: A Regression Analysis

HELECWE
Varinbles Standard -
Mean Deviation Coefficien: t-vafue
1. AGEW 34.097 7.934 (.004*** 2.275
2. EDW 7.284 3.463 0.03]*** 6.133
3. OCCH1 0.237 0.425 -N.106** 1.995
4. OCCH2 0.222 0416 —0.152%%* —-3.083
5. OCCH3 0.126 0.332 0.019 0.282
6. OCCH4 0.067 0.250 -0.138%* -2.315
7. YCRLS 0.859 0.348 0.082*= 2117
8. HOUSE 0.679 0.467 0.198*** 6031
9. OWNHOUSE 0.834 0.372 0.078 0.205
10. OWNLOT 0.327 0.469 1.059* 1.712
11. OWNLAND 0.226 0.418 -0.016 -{L317
12. COASTAL 0.393 0.489 171 1.786
13. INL.AND 0.206 0.405 0.042 0.664
14. C{ STAL x DISTPOB 0.916 1.208 -0.072* --1.839
15. INLAND x DISTPOB 1.n22 3.228 (LB -3.370
16. DISTHWY 1.125 3.205 0.072 3.184
17. DISTCGY 44.759 15.173 —.002 2117
18. POPN/1,000 1414 0.772 0.050*= 2.027
19. WATERI 0.106 0.308 0.105* 1.655
10. WATER? 0.699 0.459 0.045 1.132
21. RICE 0.040 0.195 0110 -1.511
22. CORN 0.424 0.494 -0.012 0.239
13. TOBACCO 0.154 0.361 0.076* 1.753
24. COCONUT 0.111 0.314 0.049 1.030
15, FISHING 0.134 0.387 0.018 0.3
26. BUSINESS 0.176 0.381 0.199%** 5.430
27. WEMP 0.0%0 0.286 0.019 0.344
Constant 0113
R 0.278
B 16.083
n 1,057
Mean 0.446
Standard Deviation 0.497

wew w¥ % Significant 3t .01, (.05, ¢.10 levels, respectively.
For definition of variables, see Annex A.
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Statistical Analysis

This section presents the results of exploratory statisticul analysis to deter-
mine the relationships between rural electrification and [ertitity/family planning,
as well as between rural electrification and other factors that are likely to affect
fertility/family planning in a dynamic context, i.e., household income, female
employinent and new consumption possibilities, In view of the cross-section nature
ol our survey data. the approach adopted in our analysis is to view current fertility,
fan ' planning p  tice, and other important housech | changes as jorntly deter-
mined by a commeon sct of exogenous factors, including the presence of rural elec-
trification. The following sel of semi-reduced form equations are estimated using
ordinary least squares regression analysis.

{1) FERT: I, H, LOC, YAELEC

{(2) FPLAN: I, H, LOC, YAELLC

(3) HHINCOME: 1, H. LOC, YAELEC
(4) WEMP: ], H, LOC, YAELEC

(5) HELEC: 1,H, LOC, YAELEC

where
FERT = current lertility
FPLAN = current practice of tamily planning methods
HHINCOME = household income from all sources during the past
12 months
WEMP = current wife's labor force participation
HELEC =  presence of electricity in the honie. which proxies for

the demand for new consumption goods

For the delmition of specific variables used in actual regressions to be described
below, see Annex A,

Current Fertility. Table 10 presents the regression on fertility during the past
five years (FERT 5). The sample of women used in this regression was further
restricted 1o include only those who were married prior to the beginnin - of the cur-
rent reference period. The results show that while the coefflicient of the rural
clectrification variable (YAELEC) is negative as hypothesized, it is significant only
at the 0.20 lcvel, i.e., below the usually acceptable levels of significance. Because
the electrificatic  variable reflects the toral effects of electrification an fertility,
it may be possible that its various potential positive and negative effects tend to
cancel out, thus leaving an overall effect that is not highly significant.

Table 11 presents the regression on fertility during the past two years (FERT
2). In addition to previous restrictions, the sample for this regression was restricted
to women who have been married two years or more. The coefficient of YAELEC
is now significant at the usual levels, and is consistent with our hypothesis that rural
clectrification is negative related to current fertility behavior.
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Table 10. Repression on Live Births During the Past Five Years Misamis Oniental, 1980

FERT S
Standard

Variables Mean Deviation Coefficient t-value
AGLEW 35.8B45 7.216 — (.079%x> —13.485
EDW 6.897 3.276 — 0.015 — 1.454
PPACITYS 4.204 2.951 0.016 1.175
QOCCH1 0.268 {1.443 0.140 - 1.229
QCCH2 0.254 0.436 — {1082 - {1.B94
QCCH3 0.118 (.323 0.133 1.252
OCCH4 0.06% 0.253 0.205 1.550
YCRES 0.961 0.346 {.220%* - 2.552
HOUSE 0.673 0.469 0.233%** 1414
OWNHOLISE 0.874 0.332 — (250 ¥ 2.652
OWNLOT 0.354 0.479 0.008 0.110
OWNLAND 0.262 0.440 ~ 0011 - 0.09%
COASTAL 0.329 0.470 - {.445%* 1.966
INLAND 0.334 04,472 n.oo8 0.069
CNASTAL x DISTPOR 0.773 1.161 0.077 0.8
1l AND x DISTPOB 1.232 2921 - L0388 3.823
DISTHWY 1.294 2.879 0.029 11.665
DISTCGY 48,127 16.305 0.002 0.630
TOPrN/1,000 1.306 0.766 - (.075 1.332
YAFLEC 4.303 kX — {017 - 1.280
Constant 4.527
-2
R 0.292
F 23.206
n 1,078
Mcan 1210
Standard Deviation 1124

=% %%+ Sipnificant at 0.01, 0.05 and 0.10 tevels, respectively,
For definition ol variablcs, See Annex A.

An examination of the other variables in both regressions reveal that o - a
few are significant. This is not surprising since our sampling approach was in fact
designed to minitnize prior differences in background characteristics  1er than the
presence of rural electrification. Of the significant coefficients, however, all are of
the expected signs.

Current Family Planning Practice. Given a time lag in which rural electritica-
tion begins to affect a large proportion of the population, we might also expect a
corresponding lag in measurable response on fertility. The significant coefficient
of YAELEC on FERT 2 but not on FERT 5 may also be interpreted in this light.
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Table 11. Regression on Live Births Duzing the Past Two Years
Misarmis Qriental, 1980

FERT 2

Ntandard

Variables Mearn Deviation Coctficient r-vafie
AGEW 34.664 7.761 - D463 —15.117
F DW 7.093 1.336 — 1003 - 0.503
PPARITY?2 4.547 3.001 [.035%** 4.600
OCCHt 0.256 0.437 - 0872 —~ 1.316
OCCH2 0.253 0.435 - 0U73R - 1.397
OCCH3 0115 0.319 - 01t - 0.184
OCCH4 0.G7% (1.264 0.073 0.990
YCRES 0.861 0.346 - 0.036 - 0.724
HOLUSE 0.688 0.463 0,000%% 2,248
OWNHOLSE 0.855 0.352 0,090%* 2,248
OWNLOT 0.338 0.473 - U015 0.344
OWNLAND 0.254 0.435 — 4.017 — (.268
COASTAL 0.33i 0.47] - 0.147 - t.132
[INLAND 0.332 0471 0043 0.639
COASTAL x DISTPOB 0.773 1.159 0.01S {*.283
INLAND x HSTPOB 1.272 3.039 - (L308 — 0.296
DISTHWY 1.326 2.999 0.008 0.311
DISTCGY 48.138 16.326 N.001 0.396
POPN/1.000 1.306 .765 - D.01D - 0.313
YALELEC 4.321 3.701 - {.015* - 31.899
Canstant 2228
=2
R .246
F 20.633
n 1,207
Mean 0.558
Standard Deviation ).66d

*eE_er ¥ Significant ot 0.01, 0,05 and 0,10 tevels, respectively.
For delinition ot varizbles, See Annex AL

[{ this interprelation is correct, then we should expect (o see a strong observable
impact of rural electrification on the practice of family planning methods in the
current period, ie., at time of interview. Table 12 does in fact reveal a strong posi-
t  relationship between YAELEC and the practice of family planning methods,
especi vy the modern methods (pill, TUD or sierilization).

Other Houschold Changes. Tables 12 to 15 presenl regressions on specific
household changes that are in turn expected to influence fertility in a dynamic con-
text. Tahle 13 suggests that the total effect of rural electrification on current house-
hold income is positive and significant, after controlling for other factors. We inter-
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Table 12. Repression on the Use of Family Planning Methods
Misamis Oriental, 1930
FrPUSEA FPUSEM
VartaDles

Coefficient f-value Coefficient {-value
AGEW —0.n02 -(.989 —{1.005%* ~1.557
LDW 0.02]*»* 4.330 .014 (1,330
CEB 0.009 1.564 1008 1.548
CCHL - 0.084 - 1.580 —1.059 —1.259
OCCH? —(.048 —1.13% —{+.0O28 —(1.745
OCCH3 —0.027 —1.548 (1.053 1.226
QCCH4 -0.052 —~ 1886 -0.086* -1.638
YCRLS —(1.062 -1.552 —(.069%* -1.979
HOUSE —0.056%* —£.731 —{1.056"" -1.957
OWNHOUSE 0.004 0.106 0.044 1.248
OWNLOT 0.014 (1.416 0.074** 2.391
OWNLAND —0.002 —-0.033 —0.010 -0N.213
COASTAL (0.238** 2310 0.106 170
INLAND (035 0.633 1034 -(.786
COASTAL x DMSTPGB - QDTs* 1816 - .024 —1LG6E
INLAND x Di5STPOB (0.063*** 1924 0.027 1.405
DISTHWY ~0.071E** - 1482 -{1.034% —1.906
W ICGY 0004 FxE -2.659 0.001 0.833
POPN/1,000) -0} —.527 (1.002 0.095
YATLLEC 0.014** 2.284 I B**w 31.369

Conslant 0.575 0.309

2

R 0.092 0.044

12 7.332 4.148

n 1,257 1,257

Mean 0.432 0.240

Standard Peviation 0.495 0.427

#we =+ Sienficant at 0.01, 0.05 and 0,10 levels. respectively.

For definition of variables, Ste Anncx A.

pret this significani relationhips in terms of the effect of rural electrification on the
generation of new production and employment opportunities in the project area.
The growth of these opportunities have likewise increased female employment, as
revealed in Table 14. Opportunities for female employment may be looked upon as
providing an alternative source of satisfaction previously provided by having many
children. lience, we would expect fertility to decline further as female employment
expands in the future.

Finally, Table 15 sugpests that the number of households having electric con-
nections increases over time, after controlling for other income-related variables,
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Table 13. Regression on Family Income, Misamis Oriental

HHINCOME HHINCOMEX
Variables - o — —
Coefficient r-value Coefficient t-value
AGEW 0,0]9%** 3.48) 0.032%** 4.076
LDW 0.034%~* 2.546 N,QR9*** 4.624
OCCH!I 0.135 -0.891 -0 402* - 1.817
OCCH2 0.136 1.134 - 0076 — 1,436
CH3 -2 266%** -16.248 - 0,023%*x ~-1k.122
OCCH4 —0.436%%* — 2.601 - 0.197 — 0.805
YCRES ~-0,024 - 0.215 0.011 0.067
HOUSFE —0.422%%* - 4.61il — 0. 564> - 4263
OWNHQUSE ~0.078 0.688 0.139 - 0,835
OQWNLOT -0.043 — 0.436 - 0.081 - (1,564
OWNLAND 0.223 1.545 - 011 - 1,054
COASTAL 10Bgexe 3.716 0.353%*% 3.654
INLAND 0.10¥ 0,702 0.287 1.270
COASTAL x DISTPOD R Rk - 3.023 - 0. 500Fx* . 2,938
INLAND x DIL _ 'OB -(,644 - 1.055 - 0.19]*%* - 2147
DISTHWY (L1B3*h*=* 3.150 0.35 %% 4.277
DISTCGY -0.003 0.829 — (L0005 0,880
IPOPN/{1,000 0.203*** 2.732 2265 2412
YAELEC 0.058%** 3.350 0.]23% %% 4.853
Constant 6.899 5.643
R’ 0.324 0.23t
r 32631 20.878
n 1,257 1,257
Mean B.233 2.015

Standard Deviation 1.629 2.2 2217

*¥w *%_* Significant at 0.0t 0.05 and 0.10 levels, respectively.
For definition of variables. See Annex A.

This bnplies that the impact of rural electrification may not be easily measurable
until such time that a critical number of households have had effective use of elec-
tricity in their homes. The use of electricity in the home reduces the effective cost
of clectricity-dependent consumer durables, and hence increases the demand for
such goods. This new consumption opportunities may generatc aspirations for new
lifestyles that may no longer be consistent with high fertility.

Conclusion and Discussion

The results obtained thus far suggest that rural electrification is signifi  itly
related to current fertility and current contraceptive behavior, as well as to house-
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Table 14. Regression on Wife’s Labor Force Participation, Misamijs Ot al, 1980

WEMP
Varigbies

Coefficient rvalue
AGEW 0.008%** 7118
EDW 0.034%s 14.922
CER - 0.013%=* -~ 4.649
OCCH1 — 0.064** - 2516
OCCH2 - 0.048%* — 2364
OCCH3 — D.061%* - 2.570
OCCH4 - 0.013 - 0430
YCRES 0.009 0487
HOUSE - (,035%* - 2.252
OWNHOUSE - 0.015 - 0.798
OWNLOT - 0.011 - 0.672
OWNMNLAND 0.003 0.108
COASTAL - 0.028 - 0.579
INLAND - 0,021 - .813
COASTAL ~ DISTPOB 0.009 0.466
INLAND: ISTPOB 0.006 0.554
DISTIIWY - 0,001 -0 )
DISTCGY 0.0m 0800
POPN/1,000 0.020 1.586
YAELLEC 0.055%* 1.857
Constant - 0.375
=2
R 0.2%0
F 26.683
n 1,257
Mean 0.078
Standard Deviation 0.268

#me *» ®Significant at 0.01, 0.05 and 0.10 levels, respectively.
For definition of variahles, 5ee Annex A.

hold incomes, female employment, and consumption behavior. In view of the cross-
section, non-experimental nature of the data, however, cause-and-effect interpreta-
tions must be made with caution at this point. A proposed second phase of this re-
search to be implemented sometime in 1985, would allow for a quasi-experimental
design, i.e. a before.after, modified with-and-without design. The results of this
second phase should add more confidence to our conclusions.

The study of the demographic impact of development programs is more than
just of an academic interest. Ferlility has declined in the Philippines as elsewhere
in several less developed countries. But the rate of {ertility decline in the Philippines
has not been sufficiently fast enough in the recent past to merit optimisin that the
fertility goals implied in the current development plan can be achieved, i.e. replace-
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Table 15. Repression on the Presence of Electricity in the Household, Misamis Oriental, 1980

Elecerified flousehold (HELEC) Yegr Flectrified (YHELEC)
Variables Coefficient t-value Coefficient 1-value
AGEW 0.005*** 3.099 (}.040%** 4,825
EDW 0.03]%** 7.859 (0,081 %%* 3973
OCCHL <o 0129 —2.85% — (0,755%%% ~3.223
OCCH2 - 0.169M*¥ -4,754 - 0,547%** -1 &
OCCH3 - 0.022 —0.528 0.157 0.727
OCCH4 — 0.137%+ -2.758 — (413 1.596
YCRES 0.050 1.485 0.452%%+ 2.595
HOUSE — (.1B2%*» —6.662 0.732%=> - 5175
OWNHOQUSE 0.010 0.300 0.203 §.155
OWNLOT 0.09)%%* 3.109 0.43]#** 2.R27
QOWNLAND - 0.032 -0).736 0.215 (0.965
COASTAL 0.094 1.082 1, 165%%* 2.587
INLAND — 0. 180%4* ~3.R91 0,333 1.389
COASTAL x DISTPOB — 0.054 -1.546 — 0.480%"* -2.657
INLAND x DISTPOB - 0.046%* -2.551 — D.405%*> --4.299
DISTHWY 0.046%** 2.673 0.406*** 4.522
DISTCGY - 0.001 -0.642 — 0.011* -1.916
POPN/1,000 0.018 0.806 0.0635 0.569
YALLEC (0.025%+%= 4.862 0.193%** 7.160
Constant 0.096 - 1.233
~32
R 0.323 0.244
¥ 32.504 22.286
n 1,257 1,257
Mean 0.376 1.145
Standard Deviation 0.484 2.3R0

exs *x *Significant at 0.01, 0,05 and 0.10 levels, respectively.
For definition of variables, See Annex A

ment fertility by the year 2000 or thereabouts. An analysis of recent fertility
decline in the Philippines up to 1975 suggests that the most rapid decline in marital
fertility occurred among highly educated parents with high incomes and living in
the urbanized areas of Metro Manila, Southern Luzon and Central Luzon {Herrin,
1982).* On the basis of fragruentary evidence, this decline is understandable in
terms of (a) the changing structure of costs and benefits of children, as perceived
by parents, associated with urbanization, industrialization, and educattonal advance-
ment, and (b) the socioeconomic and locational advantage of these parents in terms
of access to contraceptive information and supplies provided by both program and

*The following discussion is excerpted from Herrin (1982).
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non-program outlets. Further fertility decline in these areas may be expected rom
the impact of development and lamily planning programs afready in place through
sume diffusion process, perhaps along the Western-type demograpliic transition,
But what are the prospects for fertility decline for the rest of the population? Are
high levels of Western-lype modernization a necessary cor  tion for rapid fertility
o line in the future? 1fF so, can the extent and pace of broad-based sociveconomic
development cxpected in the decades aliead sulficicnt to depress fertility Lo levels
consistent with current development goals? If not. then where does this1 e us?

An analysis of recent fertility change in some countries seem Lo provide a
basis for viewing the determinants of fertility change i a ditferent light. While
Western-lype modernization may be a suflicient condition for sustained fertility
decline, it need not be a necessary condition. In a recent appraisal ot theorics of
fertility decline, Freedman (1979) suggesied hypotheses thut have inporlant policy
significance for population planning in less developed countries, such as the Philip-
pines. These hypotheses are: (1) that subsets of objective development aitera-
tions, much smadler than those that characterized the West. can provide moiivations
for lower fertitity today:; and (2) that under moedern conditions, ideas and aspira-
tions for a different way of lile trunscending what is actually avatlable are alse
important in motivating lower fertility. ™ (Freedhman, 79, p. 63).

What are these “subsets ol objective development alterations™! This study is
designed primarily o identify specific aspecis of development short of massive
socipeconomic transtormation. than can significantly Dlheence current fertitity
and family planning hehavior in a rurai setting,

Viewed {rom the perspeclive of Freedman's hypotheses, one may interpret
smal but curmilative changes dssociated with rural etectrification as potential moti-
vating factors for changed behavior in both cconmnic und demographic sphicres,
For exunple, the convenience aforded by electric diumination in the home, nor-
nially taken for pranied by city Inlks, may have a protound aspiratinnal impact
among rury] househelds who never thought such a faciliry would ever be possible
in their lifetime. The same can be said for electrically operated water supply
systems in the conununity. The reduced cost of operating electrically powered
communication iterns, ep. mdio. TV in some cases, ete., may help spread oui
modern idess and new lifestvies quickly tn a predominantly rursl setting. From
these sinull changes, one can add new sets of economic oppuitunitios that might
arise associuted with the advent of rural electrification. «g. new businesses und
industrial enterprises providing additional employment in tie area. of other changes
that signizl 1o bouseholds possibiities for a new life consistent with a small fomily
size.

The identification of ihese subseis of development cun provide u basis tor
designing development programs and projects that indirectly affect demographic
behavior while they achieve their specitic sectoral obico{ives.
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A wex A
List of Variables
{n=1,257)
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Symbol

Definition/Measurement Mean

Standuard
Deviation

A. Depondeni

1.

"

=

AELEC

AWEST

FPUSFA

. FPUSEM

- HELFC

HELECW

. HELECWE

. HHALLEC

Area elech  cation status, all
sample areas (1 = if barangay is electr-
fied, 0 = otherwise) 833

Area electrification status in Western
segrent {1 = if barangay in West is
elect  icd: 0 = otherwise) 500

Fertility during the past {ive years
{actual number ol live births) 1.210

Fertility durtng the past two years
{| = if the woman has had a live
birth;0 =  crwise) 358

Current use nf any family planning

methaods (1 = il the woman is

currently using any method,

0 = otherwise) 0.432

Current use of modern family planning
methods (1 = if wile current uses either

pill IUD ur either spouse s sterilized:

0 = otherwise) 0.240
Electrification status ot the houseliold

in oll samnple areas (1 = if house is

clectrilied; 0 = otherwise) 0.576
Eiectrification status of the household

n Western seginent {1 = if house is

eloctritied, 0 = otherwise) 0.465

Flectrificalion status of the household

in Western and Eastern

electrified areas (| = il house is

electrified; 0 = otherwise) 0.446

Location of household by area
electrification status (1 = if household
is in the electrified areas; 0 = otherwise) 0.842

1.120

0.664

0.495

0.427

0.4

0.499

0.497
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Symbol DefinitionfMeasurement Mean  Standard
Deviation
11. HHWEST Location of household by provincial
segment {1 = if household is located
in the Western segment; 0 = otherwise} 0.517 0.500
12. HHINCOME Natural logarithm of total annual
household income from all sources,
inclusive of wife’s income 8.233 1.629
13. HHINCOMEX  Natural fogarithm of household income
exclusive of the wife's income B.015 2.227
14. WEMP Current labor force participation of the
wile (1 = if wife works in paid
employment or in own business;
0 = otherwise) 0.078 0.268
15. YHELEC Number of years the household has
had electric connection. 1.145 2.380
B. Independent
1. AGEW Age of the wite in completed years 34,175 8.017
2. CEB Total number of children ever born 4,847 2,965
3. COASTAL Coastal area (1 = barangay is located
in coastal area; 0 = otherwise) 0.332 0.471
4. COASTAL x Distance ol coastal area Irom poblacion
DISTPOB (interaction term between COASTAL
and DISTPOB) 0.775 1.160
5. DISTHWY Distance of barangay to the nationai
highway in kilometers 1.332 3.026
6. DISTCGY Distance of barai  * to Cagayan de Oro
in kilometers 48.107 16.308
7.1 W Highest grade of schooling completed
by the wife 7.173 3.347
8. HOUSE Type of material used in house
construction (1 = light materials:
0 = mixed or heavy materials) 0.694 0.461
9. NLANDx Distance of inland area to poblacion:
DISTPOB (interaction term between INLAND
and DISTPOB) 1.282 3.065
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Symbol Definition/Measurement Mean  Standard
Devigtion

10. OCCHK Occupation of the husband (1 = if in

category k; 0 = otherwise where

k is coded as

1 = Farm owners 0.254 C 35

2 = Tenants 0.251 0.434

3 = Farm workers 0.115 0.319

4 = Fishermen 0.075 0.263

5 = Non-agricultural occupations
11, OWNHOUSE Ownership of house (1 = if own house:

() = otherwise 0.839 0.367
12. OWNLOT Ownership of homelot (1 = if own

homelot; 0 = otherwise 0.330 0.470
13. OWNLAND Ownership of agricultural land (1 = if

own agricultural land; 0 = otherwise)  0.251 0.434
14. PPARITYS Number of children ever born five

years prior to the current period 4,204 2.951
15. PPARITYZ2 Number of children ever born two years

prior to the current period 4.547 3.00
16. POPN/1,000 Population size of the barangay divided

by 1,000 1.307 0.763
17. YCRES Years current residence (1 = if the

couple has resided in the barangay

before 1971 ;0 = otherwise) 0.867 0.345
18. YAELEC Number of years since the barangay

was electrified 4.305 3.698
19. WATERK Type of water supply (1 =ifin  egory

k; 0 = otherwise where k is coded as

1 = Piped into house 0.097 0.296

2 = Artesian wells 0.669 0471

3 = others
20. RICE 1 =il household engaged in rice crop

production in the past 12 months;

0 = otherwise 0.041 0.199
21. CORN 1 = if engaged in comn production;

0 = otherwise 0.441 0.497
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Symbaol DPefinition/Measurement Mean Standard

D ation

22. TOBACCO 1 = if engaged in tobacco production;
0 = otherwise 0.130 0.336

23. Ccocor T 1 = if engaged in coconut production:
(¢ = otherwise (0.128 0.334
24. FIS NG 1 = if engaged in fishing; 0 = otherwise (.169 ¢.375
25. BUSINESS I = if engaged in business: 0 = otherwise 0.154 0.361

Annex B

List of ¢ 1ple Areas

samis Oriental West

L

11

1973 Census 1980 Actual No. of
Howselrold Count Cownt Interviews
wnicipal Poblacion

. El Salvador 464 581 40
2. Alubijid 380 404 40
3. Laguindingan 255 291 40
4. Gitagum 260 253 40
5. Libert: 400 453 40
6. Initao 68l 735 40
Sub-tutal 2.440 2710 240

Rural Coastal Barangay
Kibonbon, El Salvador 126 162 40
2. Loguilo, Atubijid 173 232 40
3. Liberty. Laguindingan 162 157 40
4. Burnay, Gitagum 145 148 40
5. Gimaylan  ibertad 174 208 40
6. Tubigan. Initao 24 236 40
Sub-total 1 064 1.163 240

. Rura) Inland Barangay
1. Cualungenan. El Salvador 270 A28 40
2. Lagtang, Alubijid 123 131 40
2. Kibaghol, Lapuindingan 241 248 40



Transactions National Academy of Science 61

1875 Census 1980 Actual No. of

Household Count Count [nrerviews

4. Tala-u. Gitagum 109 112 )

5. Lubluban, Libertad 108 Jy 40
6, Canitoan. Initao ~ 213 187 40

Sub-tutal 1.064 1.125 240

Grand Total 4.508 5,007 720

Annex B

List of Sample Areas
Mistmis Oriental East

{975 Census 1980 Acrual

Heonwesehold Count Conertt frtendiews
. Municipal Poblucion
1. Balingasag (Bgy. 3) 212 239 38
2. Lagonglong 230 281 40
3. Suluy (Tagoniong) 205 114 7
4. Binuangan 143 159 40
5. Sugbonueogon 236 251 39
6. Kinoguitan _ 220 227 3y
Sub-total 1.346 1271 235
I, Reral Coastal Barangay
1. Cugoun. Balingasag 245 300 40
2. Tahok, Lagonglong 135 177 40
2. Inubulan, Salay 239 229 37
4. Dampias, Binusagan Rt 106 40
5. Kiraping. Sughongcogon 30 47 37
f. Buko, Kunogitan 137 162 kLY
Sub-total 913 1.021 233
[V, Rural Inland Barangay
1. San Ie*dro, Balingasag 219 218 40
2. Gastor, Lagonglong 117 153 )
3 Alipuaion, Salay 157 81 36
4. Valdeconcha, Binuangan 69 67 38
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1975 ensus 1980 Actual No. of
Household Count Count Interviews
5. Silad. Sugbongcopon 74 51 26
6. Salicapawan, Kinogitan 5 57 36
Sub-total 687 627 216
Grand Total 2.946 2,919 682
Anpnex C

Household Survey Coverage

Wife Interview

Biock 1 Household Compuosition

2 Marriage and Pregnancy History
3 Family Planning
4  Morbidity and Mortality
5  Housing/Homelot
6 Consumer Durables
7  Food Expenditures and Consumption
8  Savings and Adjustment fo Consumption
9 Paid Employment

10 Organizational Participation

11 Costs and Benefits of Children

Husband Interview

Block 12  Agricuitural Crop Production
13 Famm Crop Capital Items
14 Marine Fishing
15  Business or Trade
16 Household Income from Other Sources
17 Organization Participation
18  Cost and Benefits of Children
19 Migration



Transactions National Academy of Science 63
Annex D
Community Survey Coverage

Block 1  Identification
2 Population
3 Transportation
4  Educationa] Services
5  Health Services
6 Economic Activities
7 Electricity
8 Communications and Other Services
9 Social and Farm Organizations
10 Barangay Aclivities and Devejopment Projects
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§T UCTURAL CHARACTERIZATION OF FINITE
TIPOLOGICAL GRAP 3

Severino V., Gervacio

Mindanao Stare University  Iiigan Institute of Technology
flivan Ciry, Philinpines

Introduction

A topological space gives rise to a graph in a very natural way, let 7 be a
topology on a sel X. Construct a graph < whose vertex-set Is X, and where two
distinct vertices x and v are adjacent if and only if &/ 1 F s ¢ forall U, Ve rsuch
that x ¢ I/, v ¢ V. Equivalently, x and y are non-adjacent if and only if there exist
U, Versochthat x e U, ;e Vbut &N 1 = ¢, We shalt call ¢, and every graph
which can be constructed in this manner, & tepological graph,. We sh also say that
the topology 1 (o1 the topological space (X, 7) induces the graph G, and symb
cally we shall write 7 = G.

Example. Consider the topological space (X, 7), where X = {1,2,3,4,: and
7= (& X 13,120, 11, 2]. [1.4],11,2.4) ]. The inc ed topological gra  is
shown in Fig. 1. 1.

1

5 ’7\ 2

4 3
Fig. 1.1 A topological graph

Obviously, two homeomaorphic topological spaces indoce isomorphic graphs.
However, non-homeomorphic topological spaces may induce isomorphic graphs. For
example, the topology +' = ¢, X, [11, [2], [}, 2], [0, 44, [1.2.4], (1, 2,3 ]
on the same set X in the last example induces the same graph as 7 does although
(X, 7y and (X, 7') are non-homeomorphic.

For convenience, we shall adopt the following notations:

A = the closuse of the subset A of a topological space X.
[x.»] = theedge of a graph with end vertices x and p.
Py = apath» h four vertices. This will also be denoted by

[a, b, ¢. d], where [a, b], {b, ¢], [c, d] are distinct edges.
d{x ¥y= the length of a shortest path in & whose end-vertices are x and

¥. Thus, d; 0, x) =0, dglxr, ¥y = 1 if and only if x and y azmc

adjacent; d,(x. ¥)= == if there is no path joining x and y.

69
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to any vertex in A U B. It follows that d;(z, x) < I and dz(z, 3) < 1. Now, z can-
not be x or y since d(x, ¥) 2 2. Therefore, d; (2, ; =dg;(z, ¥)=1.8ince ye 4
and 2 is adjacent to y, then z ¢ Sg(A). This is a contradiction. Hence, S5(4) n
Sc(B) = ¢. This implies that x and y are not adjacent in G".

The preceding theoremn does not hold for infinite graphs. Consider a graph
with an infinite number of connected components. If we denote this graph by G,
and if G - 1 - G, then it is essy to show that G' is complete, i.e., every pair of
distinct vertices forms an edge in G’. This shows that G’ properly contains .

Combining Theorems 2.2 and 2.3, we get the following:

Theorem 2.4. Let G be a finite graph and G - 7 = . Then G is 2 topological
graph if and only if G = G,

Main Result

For convenience, we shall introduce the notion of a friangulator. If e is an
edge of a graph ¢, then any vertex x in ¢ which is adjacent to both end-vertices of
e shall be called traingulator of 2. The set of all triangulators of e in & shall be
denoted by the symbol T;(e), or simply 7(e).

Theorem 3.1. A [inite graph G is a topological graph if and only if for every
subgraph F4 = [x;, X4, X3, x4] such that both end-vertices x; and x4 are not
triangulators of the middle edge # = [x,, x,], there exists a triangulator » of ¢ such
that cach vertex u ¢ ¢ which is adjacent to v is itself a triangulator of e.

Proof: Let & be a finite topological graph and let Py = [xq, x3, x3, x4] bea
subgraph whose end-vertices do not belong to T{¢), where ¢ = [x4, x3]. Let X
denote the vertex-set of G and A = [x ¢ X dg(x, x,] > 2], B = [x € X:
dg;{x. x3) = 2], Observe that x, e A butx, ¢ 4. It is easy to see that x, € Sg {4).
Similarly, x5 € §,(8). By Theorem 2.4, x, and x, are adjacent in &', where
G 7 = (. Therefore, since S (4), S;(B) e 7, it follows that Sg{4) N S (B) # ¢,
Let z € S¢{A) N S¢(B). Then z ¢ A U B and z is not adjucent (in G) to any vertex
in A U B. 1t follows that d;(z, x,} = dg(z, x,) = 1. Hence. z € T{e). In fact, we
have shown that ¢ # S (4) N S(B) C T(e).

Now suppase that for all ¥ ¢ T{¢), v is adjacent to some vertex u ¢ e U Tle).
Consider again the sets A and B defined earlier. Take any z € S¢;(4) N S¢;(B). Then
z is adjacent to some u ¢ ¢ U T (¢). We can assume, without loss of generality, that
u is not adjacent to x,. Therefore, u € A. This is a contradiction since z is not
adjacent to any vertex in A.

.o prove the converse, let ¢ be a finite graph with the property that for every
subgraph £, = [x,, x,, x,. x4] each of whose end-vertices is not a triangulator of
the middle edge ¢ = [x,, x,]. there exists a triangulator v of ¢ such that every
vertex i that is adjacent to v is in ¢ U Te). Let ¢ > 1+ - &', By Theorem 2.4, we
need to show only that G = G'. By ' corem 2.3 we know that G’ C G. Hence, it
remains to prove that ¢ C &, Let x and ¥ be adjacent vertices in G. We claim that
these vertices are also adjacent in G'. If one end-vertex of the edge :, y] is of
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degree 1 in (v, sav degg(x) = 1, then each Sg(A) € r containing » necess ly
contains x. Thus, [x, ¥] is an edge in G'. So let us assume that deg, ") > 1,
deg;(3) > 1 and consider the following cases:

Case 1. |x, | is not the middle edge of any subgraph P, , both end-vertices
which are not triangulators of [x, ¥].

this case we can assume, without loss of generality, every vertex » # p
which is adjacent to x is a triangulator of [x, »]. L A be a (finite) set of vertices
in Gsuch ti v ¢ 5;(4). We claim that x € S¢;(4). Suppose that x ¢ S;(A). enx
is adjacent to some vertex in A, say u. By assumption,  is a triangulator of |x, v]
and hence u is adjacent to y. This is a contradiction since 3 € S.,(4). Thus,
x € 5¢,(A). It follows that x and y are adjacent in G

Case 2, [x, ¥] is the middle edge of some subgraph Py = [r, x, ¥, 5] such that
bo 1+ idsare not trianguiators of [x, »].

By assumption, there exists a triangulator v of {x, y] such that every vertex u
adjacent to v is in ¢ U Tle), where ¢ = [x, y]. Let A, B be (finite) subsets of the
vertex-set of ¢ such that x € S.;(A), y € 5,;(B). We claim that » € Sg(4). Suppose
that ¥ ¢ S;:(A). Then v is adjacent Lo some vertex u € A. The vertex u cannot be
x or y since x § A and v ¢ A. Therefore, 1 ¢ ¥{e) and consequently, it is adjacent to
b 1x: |y This is a contradiction since x is not adjacent to any vertex in A.
Therefore, v € §-(A4). By a similar argument. we can sbow that v e 5,(8) ence,
S (A) N 8e(B) # ¢. It lollows that x and v are adjacent in G

The following Corollaries are inmediate consequences of Theorem 3.1:

Corollary L. A finite graph ¢ with girth g > 4 is not a topological graph.

Prouf: 1 G is 3 finite graph with girth g 2 4, then there exists a cycle xy. x,,
ceo s Xy X i (7 and this cycle has the shortest length. This cycle conta  the
palth Py = x,, x,. x4, x4 and obviously x; and x, cannot be triangulators of the
middle edge x,, x;. Moreover, x,. x5 does not have any triangulator since there are
no cycles in G of length 3. Therefore, G is not a topological graph.

Corol 7 2. Let G be a finite graph. If for every subgraph P, at least one of
the end-vertices is a triangulator of the middle edge, then (¢ is a topological graph.

Corollary 3. A finite and connected bipartitc graph is a topological graph il
and o ifit is a star.

Prooft A bipartite graph does not contain odd cycles. Therefore, no edge of
4 bipartite graph can have a triangulator. Consequently, a finite and connect

rtite graph ' is a topological graph if and only if it does not contain a subgra

P,. Henee, G must be the complete bipartite graph Ky, i.e., a star.

ference

1. Gervacio, S.¥. “Graphs induced by topologicul spaces: (to appear, Matimyas Mate-
matika, Philippines, 1983)
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PHILIPPINE RURAL AND URBAN COMMUNITIES (1981-1982)

Fe del Munde, M. A.. M.D.. Wilma Eco. RMT. und Veronica Chan, Ph.D.

Academician and National Scientist, Philippines

Registered Medical Technologist
Children’s Medical Center, Philippines

Virologist and Assistant Professor
Institute of Public Health
University of the Philippines

Introduction

In recent years, awareness of the teratogenic effects of rubella virus on the
fetus has awakened interest in the disease. However, in the Philippines rubella
continues to be poorly reported not only because it is still considered a mild disease
but also because its diagnosis is often missed. Thus the national health statistics
hardly depict its incidence. Oftentimes it is retrospectively diagnosed when con-
genital anomalies or defects occur in the newborn, at which time the physician and
health professionals would inquire more closely into the history of rubella in the
mother. Hence in hospitais and in medical circles rubella is now identified so that it
may appear in hospital statistics.

It will be recalled that rubella has become a dreaded disease in view of two
epidemics that are medically historical; namely, the 1941 epidemic in Australia
when congenital eye defecis were noted in alarming proportions in newborns
subsequently traced to rubella in parturients, followed by a coast to coast rubella
epidemic in the USA (1964) and in other countries. The latter stands as a nightmare
in view of 20,000 newborn deaths and defects, a tremendous loss to the country.

In the Philippines epidemiologic surveys in different age groups have been
reported by the following: del Mundo (1972); Campos, ef 2l (1973); Chan et al.
(1978) and Alday er af {1981). From these studies it is evident that by 30 years of
age, 65 to 70% of the population have had the disease.

Although the peneral principles of the epidemiology of rubella are now
known, including ways in which the rubella virus spreads and the level of suscepti-
bility to infection among women in the reproductive age, it is advised that epide-
miologic studies should be conducted on an ongoing basis to minimize impact of
the disease on newborns.

15
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Table 1. Prevalence of HI Antibodies Aga Rubeila Am. Urban Filipino Adoelescent

Gitls, 1981
Age in Number *Pasitive Percentage
Years Tested Tests Positive
} 6 5 B33
11 2 Q0 0
12 5 2 40
13 g 7 87.5
14 25 14 56
15 25 15 60
16 29 22 75.8
17 17 7 41
18 17 13 76
19 23 16 £9.5
20 12 9 75
Total 169 110 65

*Positive for HI antibodies at }:8 serum dilution.

It was decided to use these testing kits f  adolescent girls in both urban and
rural communities, not only because of increasing concern for adolescents and
various aspects in their health care but also beeause there are inquires if adolescents
should be vaccinated against rube . A screening by HI antibody  t could give the
basis for a reply to this inquiry.

Adolescent girls (79} included in this study reside in rural® areas L
70 kilometers northeast of Manila while 169 urban™** gicls reside in- tro ¥
The number was about equal in both areas at the time of collection but dif  1lties
ol ansporting and handling in remote commu  ies caused a number of speeimens
to be unsatisfactory for titrations.

The Testerub Kits are handy and convenient. However, the tests will have to
be performed in a laboratory with equipment like cold ce  ifupe and refrigerators.
This staff should also be familiar with serologic work of this nature.

Results and Discussion

A toial of 248 specimens were found satisfactory for rubella HI antibody
titrations. In this group 169 were obtained from urban and 79 from rural adi -
cent girls, s difference in number did not aflow cot  arative studies between the

*In the four municipalities ol San Luis, Candaba, Mexico and Arayat, Pampanga.
#*In Quezon City and Manila.
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Table 3. Susceptbility to Rubella Among Urban Philippine Adolescent Girls  181)

Age in Number *Negative Percentage
Years Tested Tests Negative
10 6 1 16.6
11 2 2 10.0
12 5 3 60.0
13 8 1 125
14 15 11 44
15 25 10 40
16 29 7 24

17 17 10 58.8
18 17 4 235
19 23 ? 304
20 12 3 25
Total 169 59 35.0

*Negalive for HI antibody at less than 1:8 serum dilution.

Table 4, Susceptibility to Rubella Among Philippine Rural Adolescent Girls (1981}

Age in Number FPercentage
Years Tested *Negatives Negative
10 0 0 0
11 1 0 0
i2 5 1 20
13 17 7 41
14 13 2 15
15 10 4 40
16 11 2 18
17 12 4 33
18 7 1 14
19 3 0] 0
20 0 0 0
Total 79 21 27.0

*Nepative for HI antibody at less than 1:8 serum dilution.

girls is high. This being an age (10-14) close to or at the start of childbearing,
preventive measures through vaccination with the safe and effective vaccine may be
considered.
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Table 5. Distribution of |  Antibody to Rubella Among Philippine Uiban Adolescent Girls

1981.
Reciprocal of HI Antibody Titer

Age in Number Percentage
Y Test 8 8 f6 32 i 128 236 Positive

) 6 1 1 3 1 83.3

| 2 2 0

12 5 3 I 1 40

13 8 1 3 3 1 81.5

14 15 11 7 1 2 3 1 56

15 25 10 10 3 1 1 60

16 29 7 13 1 2 3 3 75.8

i7 17 H} 2 2 2 1 41.1

13 17 4 7 1 4 1 76.4

19 23 7 7 1 3 1 69.5

20 12 3 1 1 2 2 2 I 15
Total 169 59 48 7 i6 22 14 3 65

ay ef 4l recommend three approaches to the prevention of infection in
pregn:  women and they feel u pood appreach is to vaccinate adolescents and
adult women. This view is shared by others and is based on seroepidemialogic
£ /eys,

Summary and Conclusions

In 1981 a group of 248 adolescent pirls (both urbau and rural) were testc  for
rube.  HI antivodies. This was made possible through available kits containing the
materials for titrations {Testerub Kits).

4 lescenls were chosen for this study not unly because of increasing con-
cern for their health care but atse because this is the age (10-19 vears} close o or at
the beginning of the childbearing period.

The susceptibility rate for cubella in this study is 31% which is approximately
t  same as among unvaccinated adolescents in inany countres as well as locully.
Practically there has been no change in the past decade.

Dread for rubella is due to congenital rubella resulting from infection among
parturients, particularly in the [irst trimesier of pregnancy. The rate obtained is
fai - high and so it may be expected that the group constitutes a risk for con-

nifal rubetla.

Mass Immunization of all children as practiced in developed countries
diminishes the incidence of rubelin but where resources and the vaccine are limited
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Table 6. Distribution of HI Antibody to Rube Among Philippine Rural Adolescent ils

1981.
Reciprocal of HI Antibody Titer

Age in Number Percentage
Yegrs Tested 8 & 16 12 4 128 256 Positive

i0 0 0

11 1 1 10

12 5 1 2 2 8D

13 t7 7 4 1 5 58.8

14 13 3 5 2 1 2 i 84

15 10 4 1 1 1 3 60

16 i1 2 4 2 1 2 81.8

17 ! 4 1 3 3 i .14

18 7 1 1 1 4 B5.7

19 3 2 1 14

20 0 0
Total 79 21 19 4 4 15 1 5 734

in developing countries, adolescent girls may be co dered as the group to
vaccinate,
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*HEMAGGLUTINATEON — INHIBITION TEST FOR RUBELLA

COLLECTION

Cloited blood at roormn temperature for about 2 hours.
Allow full retraction in the refrigerator for 5 hours.
Centifuge vacutainer tubes at 2,500 rpm for 15 minutes.
Separatc serum into a Stertle vial using sterile capillary pipet.
N.B. Label vials hbefore transferring serum.
. Store sergin - 20°C
6.  Transport to virus lab. Institute of Public Health in ice (use double container) with
complete list of subject’s name, date extracted, place of bleeding and age of subject.

bl adl i

WASHING OF GOOSE RBC

1. Collect goose (adudt, male) blood in an equal amount of Alsever’s solution.
2. Ape the od tor 24 hours at 4°C.
3. Add 19 volumes of 5.A.B.A.Gi. to an aliguot volume of  wd and spin at 2,500 rpm for
10 minutes.
4. Wash 3 times.
5. A 3rd centrifugation, preparc needed suspensions:
a.  packed
b 10% RBC suspension
6.  Tor antigen titration and HI test - use (. 2% goose RBC.
to prepare: dilute 10% suspension S0x.

5.A.B.A.G. — Diluent Buffer

1. Dissolve powder in bottle with 300 ml. of sterile distilted water af 56°C. Take an aliquot
5 ml,, cool to room temperature and check pH of soluti  ; pH of solution should be
between 6.2 — 6.4.
2. Aliguot solution in 50 ml. amounts and keep at 4°C for future use.

TREATMENT OF SERUM

1. To 0l . of serum, add 0.3 ml. of SA.B  G.and 0.4 mlL of 25% kaolin. Mix and sta)
at room temperature Cor 30 minutes. Agitate trom time to time.

2. Spin at 2,500 rpm for 10 minutes using a refriperated centrit 2.

3. A 1 drop of packed goose RBC (20 drops/ml. dropper). Mix gently without disturbing
the kaolin sediment and stand at 4°C for 1 hour.

4.  Spin at 2,500 rpm for 10 minutes, using refrigerated centrifuge. Collect supernate with a
final serum dilution of 1.8, Store frozen.

Note: All materials must be put in jee bath.

*As performed by two of the authors.
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REACENT

Kaolin -- 25% suspension (provided in the kit). shake well before use.

Alscver - provided in the kit

SABAG - Diluent buffer,

a.  Dissolve powder in bottle in a tota! volume of 300 ml sterile distilled water at 56°C.
Take ap aliquot of 10 ml. and check pH of solution. It should be 6.2 — 6.4. If not
adjust with HCl or NaOH.

b.  Aliquot remaining ascptically in 50 ml. amounts and kcep at 4°C.

ANTIGEN TITRATION

Reconstitute the antigen with sterile distilled water as indicated by the manufacturer —
use 1.5 ml distilled water to dissolve the antigen in the bottle. Guaranteed titer — 1:16.
After reconstitution, prepare 8 wells containing 0,025 ml of 8.A.B.A.G. each.

Add 0.025 1 of the reconstituted antigen.

Mix with 0.025 mL microdilutor and serially dilute till the 7th tube.

Add 0.025 mL of S.A.B.A.G. in all 8 wells.

Add 0.025 of 2% goose RBC in each well.

Mix and incubate at 4°C for 1 hour.

Determine 1 HA unit — highest dilution showing + + + + and + + + agglutination.
Compute for < A unitsf0.025 ml. for use in HI Test.

- Screening Test for Serum — use only 1 dilution 1:8

Drop 0.025 ml. of 1:8 serum in cach 2 wells,

Add 0.025 ml. of antigen containing 4 HA units/0.025 ml. of the first well (entice first

column wells for the other specimens).

Incubate at room temperature for 1 hour.

Add 0.025 mL of {1.2% poose RBC to the first and,second wells {1st and 2nd column
is) second column wells — serum controls.

Prepure 1 well as buffler contrel — 0.051  S.AB.AG. { - 0.025 ml of goose RAC.

Shake and incubate for 1 hour at 4°C, In another plate, prepare an antigen unitage check:

{in duplicate}. Note: Unitage has same final dilution as in contiol. Add diluent.

1. Dilute the anligen containing 4HA units 2-fold in 0.025 mL amounts sucl it

ist dilution 1:2 = 2 HA units
2nd dilution 1:4 = | HA units
Jrd di  ion 1:8=1/2 HA units

1. Add 6.025 ml of 0.2% goose RBC in all the tubes.

HI for serum positive in the screening test:

1.

at

Dilunte the screening test positive serums serially in 0.025 mi. amounis su that ist w
will be 16 carry the dilution of 1:256.

Add 0.025 ml. antigen containing 4HA units ta all tubes.

Incubate at room temperature for 1 hour.

Proceced s in the screening test alone.
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STRATEGY FOR MEDICAL RESEARCH IN THE PHILIPPINES

Geminiano T. de Ocampo, M.D.

Emeritug Professor of Ophthalmology, College of Medicine, University of the Philippines
Manila, Philippines

In a "System of Medical Research™ {1) which I published more than a decade
ago, there is no chapter on strategy. 1 intend in this communication to emphasize
some pointers on strategy for medical research in the Philippines. 1n 1963,
Dr. J. Salecedo {2) appointed a committee to make a survey of medical research in
the Philippines. After two years, a report was made on the Status of Medical
Research in the Philippines. Two years ago in 1981 in the first Congress on Medical
Research in the Philippines, Campos (3) reported on the “Status of He  h Research
in the Philippines™.

Leadership. We have to scout for, attract, train, hold and support leaders for
medical tesearch in the undergraduates, post-graduvates, graduates and faculty. In
this time of economic siress we have to devise a plan to have and to hoid them in
our research faculty. Whether on fulltime or part-time they must be sufficiently
compensated. What happens now is that after sending abroad prospective medical
researchers for training and broadening, many do not come back or if they do,
after two or more years stay here they return to the States for practice and/or
research. In my experience, barely half of those I have sent abroad stay here. If our
aim is to have a core of medical researchers we must have two or more members in
a subspecialty at a certain time. There is discontinuity in many oi Jr medical
research undertakings.

Idengenesis and Brainsiorming. The centerpoint in modern medical research-
is brainstorming. For an effective rascarch set-up brainstorming session is very
esscntial. Cooperative or collaborative research and group or departmental research
cannot take its place. lence, we must not just establish a system of professorial
chairs but we must organize this group into research teams and train them to be
brainstormers for medical research. The solitary investigator, research group or
nudtidisciplinary teams are not sufficient. They could be more effec e and effi-
cient in a brainstorming organization.

International Cooperative Research. This is a new twist in mwedical research
and it seems proper to start with the United States, [t is a challenge more to the
Third World than to the rich countries. What with costly, consta vy changing
models of sophisticated research instruments which the Third Waordd medical
researchers 1 hardly alford. We should start joint ventures in medic  research as
in business. Bright ideas originate in single minds but must be developed by many
rescarchers with the aid of brainstorming, cooperative approach and economic
support,

87



88 de Ocampo, Medical Research Strategy

Nationa! Medical Research Institute. This should be patterned after the U.S.
Institute of Health but not as extensive. It should target such prevalent diseases as
infections and payasitic diseases, as well as cancer, immunological and degenerative
diseases in the Philippines. Ideagenesis and brainstorming shouid be one of its
important activities, It could be an instrument and a venue for international
cooperative or collaborative medical investigation.

Research Training., Although there is much that is inborn, training is of great
help in any investigative work. It is a preat advantage if one can have the oppor-
tunity to work with a competent and productive researcher. His attitudes, his
manner of questioning and analysis are of great importance. 1 think there is truth
in the belief that one measure of greatness of a teacher are pupils who attain greater
heights than himself. One contribution of a medical researcher of some worth is to
inspire, train and produce investigators greater than himself. A great man is judged
not only by his works but also by the men he has influenced in one way or another,
who are imbued with the manner he has solved or tried to solve research problems.

Biomedical Research. In many aspects, medicine is the highest form of
biology. The biological aspects of medicine, development, differentiation, protec-
tion and proliferation based on the concept of the sepmentation of the genome
deserve more investigation and confirmation than what is done now, We must not
emphasize the mechanical, physical and chemical aspects of medicine but we must
pay more attention to its biological aspect. The phenomena of life can be under-
stood more through biology than thru physics, mechanics and chemistry. The life
sciences should be utilized more in understanding medicine.

Theoretical Medicine. (4), (5) This should be given more attention than what
is now included in the curriculum of medicine. As a matter of fact, the theoretical
aspect of medicine is atmost entirely ignored now in our medical curriculum. In the
Nobel prizes, theoretical physics, theoretical economics and theoretical medicine
are given prime importance. Many physicians do not even know that there is such a
discipline as theoretical medicine. What they know and have been taught are mostly
and mainly in the realm of practical clinical medicine with very little of experi-
mental medicine. Theoretical medicine is strange to them,

Human Subjects in Medicg! Research. Animal experiments in medicine is
becoming very costly. The cost of experimental animals has increased very much.
This is a drawback to experimental animal research. This leaves the hospital patients
and out-patients as the most practical subjects for medical research. This has
advantages but also limitations. One aspect of human volunteers for drug and other
forms of research is the utilization of 1hose confined at the National Penitentiary.
This should be seriously considered in our medical research.
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Alberto G. Romualdez, Jr.. Discussant

Although 1 have been out of the medical school for eighteen years now 1
find myself still learning much from the ideas of Dr. Geminiano de Ocampo.

Please let me approach Dr. de + ampo’s paper by poing over some of the
ideas he presented and in the process point out how the National Science and
Technology Authority, through the Philippine Council for Health Research and
Development, is trying to implement those ideas.

On the question of leadership and attracting research workers to do reseazch,
NSTA is working for the establishunent of a Scientific Career System that would
offer people who want to go Into a lifetime of research better career opportunities.
NSTA has for the last year heen haggling with the Minisiry of the Budget and the
Civil Service Commission for this. But | think the main obstacle has been the difti-
cult economic sifuation that has prevailed in the country over the last year and a
half, or two. The prospect, it seems, is that the situation will not improve until
1985, NSTA. however, continues fo work on this and it is anticipated that we
should at least have a system established although not quite as well as we want it to
be.

The second thing that we are trying to do, and which we have started at
PCHRD, is to decvelop a truly nationwide health research network. The t ist is
toward developing and strengtherdng research capabilities in regions ourside Metro
Manila. We believe that making available research opportunities in the regions will
encourage those who previously did not have the access to go into a career in ve-
search. Likewise, we are improving the local traning opportunities. As Dr. de
Ocampo mentioned, we have already lost many of those we sent for training
abroad. One solution to this, | suppose, is for us to provide better local training
opportunities.

Dr. de Ocampo sugpested creating groups or research teams for the purpose
of brainstorming on issues concerning medical researcli. At PCHRD, we have in
fact pui together lechnical committees which sometimes tunction as brainstorming
teams. In addition, within each of these technical committees emerged sm r
groups that deal with narrower problems. Dr. Edito Garcia is here. Heisamer  r

the schistosomiasis group which is composed of people from UP.  1e Ministry

Healih, and other sectors that are inlerested in schistosomiasis research. We also
have an acule respiratory infection technical working group that functions similar-
Iy and we will continue to encourage other groups to crgage in discussions and
cooperation in research.

in the area of internationa! cooperative rescarch, we have many isolated
examples of people engaged in such activity, Much of our schisto works, much of
our acute respiratory infection works, have been done in collaboration with foreign
groups and supported by cither ynultilateral or bilateral arrangements. The multi-
lateral arrangements generally operate with organizations iike the Woirld Health
Orgznization and UNDP. 1 the PCHRD. we arc trying to coordinate our relation-
ships, both multilateral and bilateral. An example of hijlatera] assist ce that has
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been ongoing is that from JICA, JICA assists both the schisto groups in Palo, Leyte
and the Research Institute for Tropical Medicine in Alabang. Also, the Australian
Development Assistance Bureau is supporting research ¢n acute respiratory infec-
tion which includes works being done in Papua, New Guinea and some parts of
Africa.

I also would like 10 endorse the idea of Dr. de Ocampo that institutional
cooperation, the institution-to-institution arrangement, be encouraged. There had
been some examples of this and we are trying to encourage mere of this as time
goes on. | understand that the National Medical Research Institute has been pro-
posed at U.P. and Minister Favier is likewise supportive of its establishment. There
are two problems, however. One is economiy, Naw is nol 4 good time to request
for funds for such a facility because of the situation. The second, which 1 think is
the more important consideration, is how it i to be operated. Who will operate
the institute and how will it link up with other institutions engaged in research?
This is very imporiant hecause the institute should be truly national and should
be linked to implementing agencies in the feld of health, with private schools, pri-
vate practitioness. and so forth. That way it should be a truly cooperative under-
taking thai includes in its operation consideration of linkages with other institu-
tions.

In research training, | think the best way o learn research is to do jr. 1t we
are able to increase research activities aver the nexi few years, this will autona-
tically enhance local training oppociunities.

bio-medical research, one of the areas that the Councit emphasizes is the
devejopment of an immuno-hisdogy group in the country. At present, we have put
together people from the Research institute for Tropical Medicine in Alabang,
the new Kidney Center which will he coming up within a inosith or so, and the UP-
SH. This group is now formulating a program for immunology development in the
country,

The last comment 1 would like 1o make is with respect to the use of human
subiects i medical research. 1 agree that very often it is not only expedient to do
human cxperimentation but in fact necessary in order to confinm if our findings
in animal researches are also applicable or true to humans, I would like to em-
phasize that when we do human experimentiations we should make sure that we
have an appropriate ethical review comumittee in our institution to advise us on the
matter.

Angelina Arcilia Latonio, Discussant

T consider it & priviege 1o have been chosen by my former professor, Dr. de
Ocampo, for allowing me to expiess my viewpaints, to discuss in a sort of personal
way what [ think about strategy of muedical research in our country. Before T wenrt
into this. I looked up Webster and iooked for the meaning of “stratepy.” There ure
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two definitions. The first is “skiliful employment and coordination of tactics™ and
the second one is the “artful planning and management.” So you see, there is some
art in thisstrategy and 1 am glad we might probably have to ask th¢ ne Arts sec.
tor to help us some way later in order to attain a good strategy on research.

I dissected each of his disciplines and there were seven of them and let me
just give you my comments, my expressions on what [ feel about each topic.
Because coming from a hospital, where people think we do not do research. I wish
to tell you that we are deeply involved in research ai the Veterans Memorial
Medical Center. In fact, when I got my award for outstanding scientist of the UP
Medical Alumni Association, there was a note there in the plaque | the trophy
which says, “for working in 2 non-research center”. So I thought they did not know
anything about my work area.

On leadership. 1 admit there is a dearth of leadership especially in the private
sector. From personal communications, from colleagues who happen to be non-
medical people, and people from private universities, [ have been observing that the
stimulus generated in the public sector is in contrast to the fack of such in the
private sector. This I think we should look into if we have to generate cooperative
efforts for our strategy. Sometimes when I talk to these individuals ey say they
feel left out but they have a multitude of bright ideas so that if we can just invite
them to join us, I think we will have a better orlentation of our strategy.

Now the compensation; only a handful of full-titne research leaders are avail-
able. I always say a fully compensated worker is a well-motivated follower. Most
researchers are, you must admit this, on part-time basis and doing - ir thing just
for the sake of extra compensation and for some prospects for promotion, While we
have our top scientists, when we look at the multitude of enthusiastic researchers,
anybody who wants to start on studies, projects, I think they are not really that
much orenied because they feel that there is not enough compensation to do a
full-time job. The more successful researchers as mentioned by the first two
speakers are either pirated abroad or transferred to more progressive institutions.
Well, time and again, in my instituiion, we notice this but we always find others
who can qualify to take their place. It is an unending story of disappointment but
somehow all the institutions can manage to replace these workers who have left.

On the discontinuity of medical researches undertaken — i have been doing
researches of my own alone and then when I was made a member  the research
committee of the Philippines Medical Association, we have discussed time and again
the practical applications of the research winning papers which shomehow find
their final resting place in the shelves of the medical libraries. We don’t follow up
our prizewinning ideas. Once you win a prize, it is forgotten. You got the
$2,500.00. You got the plaque. So what is the meaning of this research if we don’t
apply it to our laymen, even among our medical colleagies. It will be truly reward-
ing if such research papers and their winners can repori on annual updates of their
pet projects if only to realize what impact it has given the concerned people on the
health status of the public. Also on this research committee, maybe you are not all



aware about if, are grants from the Abbott laboratories, the Ciba— Geigy, the Raul
Rivas who are trying to incite stimulus even to a small extent among medical
practitioners in the rural areas, even to report an interesting case. The Raul Rivas
gives a very substantial $2,000 dollar reward for any paper on Tropical Medicine.
Even my own society, the Socicty of Microbiology and Infectious Diseases, fin
ways to get some funding from drug companies and even without promoting their
own products, we are able to put up prizes for junior and senior research workers in
our sociely. S0 you see, there exists a scientific gap but it can be made o go
widespread, decentralize if we want 1o olve the private sector.

I consider it timely at this time through modem researches of global target of
he h for all in the ycar 2000. We were privileged also to go to the USSR to
participate in a yearly workshop on Zoonoses. The target there was to save human
and animal life if only 10 solve the food shortage we are facing within - ¢ next few
decades. So whichever country it is, if they can find a way to stimulate interest
among veterinarians, among medical people to save anumal hife to eradicate rabies,
eradicate brucellosis, [ think there should be no barrier when it comes to the
common interest of saving human and animal jife. In simple medical language, let us
publish the ideas behind such papers. For the information of the lay public, this
will allow to be discussed cur potential researches anwong our research leaders,
among those companies who have iried to help us with our research granis. Let us
confine our findings among our medical colleagues. Our concern lor the well-being
of our people is of utmost importance.

Well, on brainstorming, again I looked up the meaning of “brainstorming™. [t
means a “sudden aberration or inspiration.” If one has to make a sudden action on
research, I think it is a good enough word to say brainstorming to incite motivation.
My comment is this. 1f this is to be done. then et us include the private researchers
wito need only & shotl in the arm to get motivated. I multidisciplinary teams are
not sufficient, then let us involve the various medical disciplines, the various special-
ties like microbiology, parasitology, veterinary medicine, if we have to make a
brainstorming move among thenwselves. Solitary investigators however should not
be left out. They are probably the nucleus of this brainstonming operation. Also he
may be the leader that  de Ocampo wants to emphasize, who finds fulfillment in

*ing his followers, his students gain acceptance into the research fleld.
On biomedical rescarch. During the last three decades, studying the living
ocess of man and animals has been one ol mankind’s greatest intellectual and
technical achievements; electronmicroscopy deals with the greatest intellectual and
technical achievernents at the very core of life which we have finally confirmed the
unity of living matter by demonstrating the universality of the genetic code and
while this sounds so distant from one local source we have started anyway with
ultrastructures among our own electronmicroscopists.

The international cooperative rescarch — 1 am tropical disease—oriented;
while [ don't do anything on biomedicul research, we have among today’s tools the
control of tropical diseases; we huve relatively new methods but we udways have to
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remind them whatever it will amount to: they must be safe, they must be elfective,
they must be cheap for coming to a developing country. In the tropics: we have low
funding, with frequent isolation of workers on malaria, schistosomiasis, filariasis;
there have been no new major remedies for the last 30 years except probably fora
little breakthrough for schistosoma-therapy. Because of this low funding, we need a
long-term collaborative effort involving workers in many countries. And as | men-
tioned, the USSR has dope this by spending half & million doflars inviting about 20
developing countries and involving 30 medical doctors and veterinarians, on zoo-
noses management i ondy to solve the food shortage which we are facing for the
global strategy of “health for ali” in the year 2000. Most laboratorie:  developing
countries are tnadequately staffed, equipped and funded, too narror  -specialized
to make even an etlective contribution to tropical disease so we need to attract first
55 scientists.

Finally, the involvement in developing countries are divided into two tasks -
the task force and the network. The task force consists of the scientists; the net-
work are the existing research institutes and universities. The research training can
be extended or can be requested from the WHO. UNDP, FAQ or the World Bank.
There is nothing impossible in this world, I think, if you want it, you will get ii.
You will only huve to look for it. To me, one who does not pursue, one who stops
when he thinks there is nothing else forthcoming, [ have pity for him.

The human subjects for medical research — At one time, we had ideas of
using people in Muntinlupa, for therapeutic trizls as in schistosoma treatment; it
never worked begause we ended up saying we need to save human life, whatever,

As a purting word, 1 wunt to talk about self-reliunce. Self-reliance really
means that even in a developing country, it does not mean you need a universal
institution to help. [n your own small way, you can start and then if you look
around, you wiil find that San lazaro Hospital, other government hospitals, the
College of Veterinary Medicine, even the Bureau of Animal Industry: all these are
potential research areas and there iz so much help you can get, not necessarily
monetary bui among vour colleagues they can give you idesws on how to start in
your own small way. So let us be self-reliant. We should ask mwoney from the bigger
institution only after looking around inunediate neighborhood. But 1 always think
don’t ever give up. There is always 2 way you can starl. { believe that one should
not give up easily with persistence, seif-reliance, he can go a long way with his
vhiectives.

Those are my comments on the good paper of Dr. Geminiano de Ocampo.
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A COMPARATIVE STUDY ON THE EFFECT OF MASS
TREATMENT OF THE ENTIRE COMMUNITY AND SELECTIVE
TREATMENT OF CHILDREN ON THE TOTAL PREVAL NCE OF
SOIL-TRANSMITTED HELMINTHIASIS IN TWO COMMUNITIES,
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B. D. Cabrera and A. C. Cruz

Department of Parasitology, Institute of Public flealth
University o) the Philippines

Introeduction

The soil-transmitted helminths also called geoheminths are the causative
agents for ascariasis, trichuriasis and hookworm infection. They are quite comnmon
and widespread, with greatest frequency in most of the tropical, s  tropical and
developing countries like the Philippines. Of the three helminthic infections. as-
cariasis and trichuriasis in rural communities are about parallel in  evalence at
times the latter may even be slightly higher and followed by hookworm infection
{Pesigan, of al, 1958, Jueco, er al., 1973 and 1980; Cabrera er al, 1975). The
female ascaris worm is capable of ovipositing approximately 200,000 eggs per day
and with an average life span of about |2 monts, it can produce abuut 25,000,000
eges during its life time. The fully embryonated eggs found in the soil are the in-
fective stage to man and can remain alive and infective for about 18 me
months under favorable condition,

The objective of mass treatment or deworming program in a community is
not to eliminate the worms totally from the populmion but rather to reduce the
worm burden or intensity of infection as well as the frequency of transmission of
the soil-transmitted helminthiasis.

[t has been found and is now agreed that periodic mass tre ent of the
community is the most effective means of controlling soil-transr  ed helmin-
thiasis. By this method, the number of intestinal worms or worm b on in an in-
dividual as well as in the entire community is undoubtedly reduced, When the
worm burden is reduced the number of eggs in the feces is also reduced hence there
are less eggs that could pollute the soil. This will eventually lead to less chances of
individuais acquiring the infection.

The control of soil-transmitted helininthiasis is successful in Japan (Morishita,
(1980) Kobayashi, {1980)) and some of the methodology used are now being
applied in Taiwan (Chou, er al {1980)) and Korea {Seo (1980)) which followed
Japan in the nationwide control of these geohelminths.
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It has been observed that soil-transmitted helminthiasis are more common
among children than among adults, although the infection affects all age-groups.
ldeally, the most effective control of soil-transmitted helminthiasis are directed
towardg, (1) personal hygiene, (2) proper and hygienic disposal of hurnan faeces so
as not 1o pollute the soil where both children and adults come in contact with (3}
health education and environmental sanitation and (4} mass treatment of the
cominunity to elisninate sources of eggs which may poitute the environment and
thereby serve as the residual focus of infection. Mass treatment of the community
although considered practical and effective is quite expensive because of the high
cost of anthelmintics, On the other hand, selective treatment of children alone
might probably reduce the overall prevalence of soil-transmitted helminthiasis
in & community. This premise is based on several factors namely: that children are
the most exposed or high risk group fo the infection; they have the highest
prevalence as well as high intensity of infection; they are the ones responsible in the
indiscrimninate pollution of the surrounding environment and they get reinfected
earlier and faster than adults.

In the Philippines, particularly in the provinces, 30 percent of the population
are children 0-14 years of age, while the remaining half are adults, Hence, treatment
of soil-transmitted helminthiasis in children alone already takes care of hall of the
population having the highest prevalence and the highest intensity of infection. This
treated half of the population are responsible mainly in the spread of the infection
thru the indiscriminate pollution of the environment with human faeces loaded
with thousands of geohelminths ova.

We believe that the adminisiration of anthelmintics will give the lastest at the
same time the most visible and tangible impact in the control of soil-transmitted
helminthiasis. However, because of their high cost, we have to detenmnine a ipethod
that is most appropriate, most economical yet readily applicable and acceptakie by
the people. It is therefore for this reason, that this simple and readily applicablc
project was started. Should the project prove promising or even successful, it is
our plan to submit the results to both the Ministry of Health and the Ministry of
Education and Culture for assessment and implementation of the project if pos-
sible, on a pgraduaily increasing scale until it will eventually involve the entire
nation. It is envisioned that the Ministry of Education and Culture could take
char in the treatment of school children 7 to 14 years while the Ministry of
Health could take charge in the treatment of pre-schoclers 0-6 years of age thru
their several provincial/municipal health units all over the country.

Materials and Methods

The project started with the search for the study area located at Victoria
town, Oriental Mindoro. In the selection of the study area, two barangays that are
almost identical with respect to the socio-cconomic status of the people and the
sanitary condition of the environment will be chosen, In addition, because of the
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high cost of an :mintics. the two barangays should have a smzll population each,
approximately 1,000 in one and about 700 in the other. Barangay San Narciso with
total population of 647 and Barangay Ordovilla with total popula n of about
1,000 were chosen. (Figs, A & B)

At the start of the project, barangay meetings were held separately for the
two areas attended by municipal, barangay and school officials. The objective as
well as the mechanics in undertaking the preject were discussed during these meet-
ings, with emphasis on the type and the amount of cooperation expected of the

cal officials in the implementation of such a project.

For the baseline data, stool coilection and examination werc done onat ket
35% of the population in each of the study area. After establishment of the baseline
data on prevalence of soil-transmitted helminthiasis in the two arcas, treatment of
cases every 4 months or 3 times a year for a period of 3 years will be done and post-
treatment prevalence rates every end of the year will also be determined. It is hoped
that reinfection rate studies could be done on the fourth year.

For 8an Narciso, the entire population {children and adults) will be given
treatmesnt or what is termed as mass treatment. For Ordovilla, only children 0-14
years will be treated or what is termed as selective treatment, however, the post-
treatment prevalence at the end of each year will also include adults. The drugs

ed for three years were Pyrantel Pamoate {Combantrin) and Oxantel-Pyrantel
{Quantrel) at half of the recommended dose for the first two years and Oxantel-
Pyrantel {Quantrel) given at the recommended dose in the third year.

Analysis of the baseline data together with the prevalence data ohtained after

every end of the year for a period of three years will be done.

Resulis

In the establishment of the baseline data, proximately 36% of the 1,000
population of Ordovilla and 56% of the 647 population of San Narciso were exam-
ined.

The bascline data on the pre-treatnient prevalence of soil-transmitted helmin-

thiasis among males for the two areas are shown in tables 1A 1 2A; amo
females in tables 1B and 2B and for both sexes in tables 1C and 2C, The wirture
depicted among females is the same as that among males whereby asg
trichuriasis are both prevalent in San Nareiso than in Ordovilla but ho
more prevalent in Ordovilla. For ascariasis. prevalences of 74.9% and 7
found nong females, 74.6% and 65.4% among males for San Narciso a)
la respec  :ly: but for hookworm, 10.3% and 28.4% among females,
309% among males for Sun Narciso and Ordovilla respectively. Thi
valence of ascariasis and trichuriasis in San Narciso compared to Ordoy
both sexes is maintained and so with the high hookworm prevalence i
(29.7%) as compared to San Narciso's (14.6%). The pre-treatment pre
geohelminths among children and adults is shown ir  ig. 1.
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Table LA, Pre-Treaiment Prevalence of Suil Transmitted Helminthiasis Among Males by e
Ordovilla, Victoria. Mindora Oriental (1979

]

ASCARIS

TRICHURIS HOOKWORM

AGE GROUP N EXAM. N

+ o + % + %
-6 38 25 65.8 22 57.9 5 3.2
714 99 69 62.7 85 83.9 ER) 354
15+ 51 29 569 36 70.6 18 353
TOTAL LE8 123 65.4 P43 76.1 58 309

Tatle 2A. Pre-Treatmen! Prevalence of Soil-Transmitted Helminthiasis Among Males by Age,
Grdovilla, Victoria, Mindoro Oriental (1979)

ASCARIS TRICHURIS HOOK WORM
AGE GROUP NOEXAM.  —— R

- % + % + T
D6 37 3 B3.8 33 892 3 16.2
7- 4 73 54 74.0 61 83.6 18 247
15+ 79 56 70.9 62 78BS 1 13.9
TOTAL 189 141 74.6 156 825 35 18.5

Tabie 18. Pre-Treatment Prevalence of SoikTransmitted Helminthiasis Among Females by
Age, Ordovilla, Victoria, Mindaro Oriental (1979)

ASCARIS TRICIIURIS HOOKWORM

AGE GROLP NOL EXAM, — S I

+ %o + o + T
0-6 33 26 78.8 22 66.7 8 24.2
7-14 B1 58 71.6 68 84.0 21 259
15+ 62 42 67.7 42 67.7 2 339

TOTAL 176 126 6 132 75.0 S0 8.4
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Table 2B. Pre-Treatment Prevalcnce of Soil-Transmitted Helminthiasis Among Females by Age,

8 Narciso, Victoria, Mindor«  riental (1979)

ASCARIS TRICHURIS HOOKWORM

AGE GROUP NO. EXAM.
+ % + Ta + ¥

D-6 23 19 82.6 19 82.6 2 8.7
7 - 14 74 56 75.7 66 89.2 9 12.2
15+ 78 56 71.8 68 87.2 7 9.0
TOTAL 175 [31 74.9 153 87.4 18 10,3

Table 1C. Pre-Treatment Prevalence of Soil-Transmitted Helminthiasis of Both Sexes by Age,

Ordovilla, Victoria, Mindora Oriental (1979)

ASCARLS TRICHURIS HOOKWORM
AGE CROUP NO. EXAM.
+ % + % + %
0-6 71 51 71.8 44 62.0 13 8.3
7 - 14 180 i27 70.6 153 B5.0 56 3t.!
15+ 113 71 62.8 78 69.0 39 34.5
TOTAL 364 249 68.4 275 715.5 108 29.7

Tahle 2C. Pre-Treatment Prevalence of $oi-Transmitted Helminthiasis of Bath Sexes by Age,

San Narciso, Victoria, Mindoro Oriental (1979%)

ASCARIS

TRICHURIS

HOOKWORM
AGE GROUP NO. EXAM,
+ % + % + %
g-6 60 50 833 52 86.7 B 13.3
7 -14 147 110 74.8 127 B6.4 27 i8.4
15+ 137 112 T1.3 130 B2.8 1R 11.5
TOTAL 364 272 74.7 oy £4.9 53 14.6
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The results of the first year post-treatment among males is shown in tables
1D and 2D; among females in tables { E and 2E and for both sexes, in tables 1F and
2F. Although the result in ascariasis among males appears to be better in mass
treatment {San Narciso), the results for trichuriasis and hookworm appear to be
better in the selective treatment (Ordovilla). A similar picture is depicted among
females. For both sexes the trend is maintained, namely mass treatment appears
better than selected in ascariasis but selective appears better than mass treatment
in trichuriasis and hookworm infection. The difference in prevalence between the
two areas for ascaris and hookworm is not statistically significant but for trichuris
the difference between the two areas is quite significant, The first year post-treat-
ment prevalence among children and adults is shown in Fig, 2. There was marked
decrease in prevalence of soil-transmitted helminthiasis from the pre-treatment to
the first year post-treatment in San Narciso where mass treatment was applied. For
ascariasis among children from 77.3% to 10.8% and among adulis from 71.3% to
12.1%; for trichurjasis among children from 86.5% to 33.7 and among adults from
82 8% to 45.4%; for hookworm among children, from 17% to 4.0% and among
adults there was practically no change in prevalence. In Ordovilla where selective
ireatment was applied, the changes are as follows: for ascariasis among children
from 709% to 15.0% and among adults from 62.8% to 20.0%; for trichuriasis
among children from 78.5% to 22.6% and among adults from 69% to 22%; for
hookworm among children from 27.5% to 2.2% and among adults from 34.5% to
13%.

The results of the second year post treatment prevalence among males are
shown in tables 1G and 2G, among females in tables 1H and 2H and for both sexes
in tables 1 and 2. All the three tables maintained the same trend as revealed by
the data obtained in the first year post treatment data. The data on prevalence
among children and adults is shown in Fig. 3. There was further decrease in pre-
valence of the soil-transmitted helminthiasis from the first year to the second year
post-treatment prevalence,

The results of the third year treatment among males are shown in tables 1)
and 2J, among females in tables 1K and 2K and for both sexes, in tables 1L and 2L.
The difference in prevalence between the two areas with regards to ascaris and
hookworm are not statistically significant whereas for trichuris the difference
remained highly significant. The third year post-treatment prevalence according to
age and method of treatment is shown in Fig. 4, Among children, selective treat-
ment appears to be better than mass treatment in all the three geohelminths but
among adults, mass treatment appears to be better than selective in the three
parasites.

IFigs. 5, 6 and 7 compare the effect of mass and selective treatments on
ptevalence of geohelminths in the two study areas among children and among
adults respectively. Among children mass treatment is slightly better than selective
in iriasis but selective is better than mass treatment in trichuriasis and hook-
worm infection. Among adults mass trealment appears better than selective in
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ascariasis and hookwormn: infection but selective scems to be better than m:  treat-
1 utin trichuriasis,

Fig. B shows the effect of mass trentment of an entire barangay (San Narciso)
and selective treatment of children in another barangay (Ordovilla) on the total
prevalence of geohelminths in the two  eas. Mass treatn it appears to be | ter
than selective up to the third year observation in ascariasis and hookworm infection
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Table 1D. First Year Post Treatment Prevalence of Soil-Transmitted Helminthiasis Among
Males by Age, Ordovilla, Victoria, Mindore Oriental, (1980)

ASCARIS TRICHURIS HOOKWORM
AGE GROUP A EXAM _
+ % + b3 + %
D-6 36 5 139 8 22.2 1 2.5
7-14 145 A 14.5 30 20.7 [ 4.1
15+ 44 6 13.6 9 0.5 7 15.9
TOTAL 225 32 14.2 47 209 14 6.2

Table 2D. Tirsi Year Post Treatment Prevalence of Soil-Transmitted Helmintliasis Among
Males by Age, Ordovilla, Victoria, Mindoro Oriental, {(1980)

ASCARIS

TRICHURIS HOOKWORM
AGE GROUP NO. EXAM.
+ %o + % + Fa
0-6 33 4 121 15 45.5 2 6.1
7-14 64 [ 9.4 19 29.7 6.3
15+ 69 6 B.7 26 37 10 14,5
TOTAL 166 16 9.6 60 36.1 16 3.6

Tabie 1k. First Year Post Treatment Prevalence of Sail-Transmitted Helminthiasis Among

Females by Age, Ordovilla, Victariy, Mindoro Oriental, (1980)

ASCARIS TRICHURIS HOOKWORM
AGE GROUP N EXAM.
+ % + % + %
0-5 22 5 22.7 7 318 &} U
7 - 14 116 17 i4.7 27 233 2 1.7
15+ 56 14 25.0 13 23.2 6 10.7
TOTAL 194 36 18.6 47 24.2 8 4.1

but selective appears to be better in trichuriasis. The difference in prevalence
however are noi statistically significant in ascariasis and hookworm intection but

significant in trichuriasis.

Comparison of the three post-treatment prevalences with the pre-treatment
evalence to determine percent decrease of the three geohehuinths in the two
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Table 2. First Yeur Post-Treatment Prevalence of Soil-Transmitted Helmint! s, nong
Femaies by Age, San Narciso, Victoria, Mindoro Oriental (1980)

ASCARIS TRICHURIS HOOKWORM
AGE (ROUF NO. EXAM.
+ % + % + %
0-6 22 4 18.2 7 31.8 a 0
714 56 5 B.9 18 3zl 1 1.8
15+ 63 10 15.9 34 54.0 6 9.5
TOTAL 141 19 13.5 59 418 7 5.0

Table LF. First Year Post Treatment Prevalence of Sob-Transmitted Helminthiasis of Both
Sexes hy Age, Ordovilla, Victoria, Mindoro Qriental (1980}

ASCARIS TRICHURIS HOOKWORM
AGE GROLP NO. EXAM.
+ % + % + %
0-6 59 10 17.2 15 25.9 1 1.7
7-14 261 38 14.6 57 1.8 6 2.3
15+ 100 20 20.0 22 22.0 13 13.0

TOTAL 419 68 16.2 94 124 20 48

Table 2F. First Year Post-Treatment Prevalence of Soil-Transmitted Helminthiasis, of Both
Scxes by Ape, San Narciso, Victoria, Mindora Qriental 1980)

ASCARIS TRICHURIS HOOKWORM

AGE GROUP NO. EXAM, - ——
+ 7, + % + a,

0D-6 55 8 14.5 22 40.0 2 36
T -14 120 11 9.2 31 K[IR:] 5 4.2
15+ 132 16 12.1 60 45.4 16 12.1
TOTAL 307 35 114 119 J8.8 23 7.5

barangays are shown in tables 3A, 38 and 3C. For ascariasis, decrease in prevalence
as a result of mass treatment is higher than in selective treaiment in the three y s
observation. For trchuriasis and hookworn infection however, the percent
decreases are higher in selecti than in mass treatment. A similar table by broad
age groups is shown in table 4.
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Figure 2. First year post-treatment prevalence of geohelminths, Mindoro, Philippines, 1980.

Discussion

In the baseline data gathered in 1979, the prevalence of cariasis and
trichuria  are higher in San Narciso than in Ordovilla. For ascariasis, prevalences of
74.7% and 68.4% and for trichuriasis 84.9% and 75.5% were ¢ dned for San



Transactions National Academy of Science

109

Table 1G. Second Year Post Treatment Prevalence of Soil-Transmitted Helminthiasis Among
Males by Age, Ordovilla, Victoria, Mindoto Oriental (2981)

ASCARIS TRICHURIS HOOKWORM
AGE GROUP NO. EXAM.
+ % + % + %
0-6 51 5 9.8 9 17.6 0 0
7-14 94 14 14.9 10 10.6 4 4.3
15+ 56 9 16.1 24 42,9 12 21.4
TOTAL 201 28 139 43 214 16 7.9

Table 2G. Second Year Post-Treatment Prevalence of Soil-Transmitied Helminthiasis Among
Males by Ape, San Narciso, Victoria, Mindoro Oriental (1981)

ASCARIS TRICHURIS HOOKWORM
AGE GROUP NO. EXAM.
+ % + % + i
0-6 33 4 12.1 12 364 0 0
7-14 52 1 2.0 19 37.0 4 7.7
5+ 60 2 33 17 283 [ 10.0
TOTAL 145 7 5.0 48 331 10 1.0

Table 1H. Second Year Post Treatment Prevalence of Soik-Transmitted Helminthiasis Among
Females by Age, Ordovilla, Victoria, Mindoro Oriental (1981)

ASCARIS TRICHURIS HOOKWORM
AGE GROUP NO. EXAM.
4 B + % + %
-6 48 7 14.6 B 16.7 1 2.1
7-14 81 6 7.4 12 14.8 2 2.5
15+ 8B 20 22.7 23 26.1 8 2.1
TOTAL 43 i9.8 11 5.1

217 33 15.2

Narciso and Ordovilla respectively. For hookworm however, Ordovilla has higher
prevalence than San Narciso 29.7% and 14.6% respectively.

From Fig. 9, it appears that both study areas experienced marked decline
ence of the three soil-transmitted helminthiasis from the first

the overall
year post-treatment prevatence and remained at about the same level

ough the
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Table 2H. Second Yeur Post-Treatment Prevalence of Sail-Transmitted Helminthiasis Among
Females by Age, San Narciso, Victoria, Mindoro Criental (1981}

ASCARIS IRICHURIS HOOKWORM
ACGE GROUP NO. EXAM.
+ % + % + 2
0D-6 22 5 23.0 8 36.4 0 0
7-14 51 5 10.0 19 373 0 0
15+ 54 B 150 23 43.0 3 5.0
T¢ AL 127 18 14.1 30 a5.4 3 24

Table 11. Second Year Past Treatment Prevalence of Sail-Transmitted Helminthiasis of Both
Sexes by Age, Ordovilla, Victoria, Mindoro Oriental (1981)

ASCARIS TRICHURIS HOOK WORM

AGE GROUP  NO. EXAM.

+ % + % + %
0-6 99 12 12.1 17172 1 1.0
7-14 175 20 1.4 2 126 6 3.4
15+ 144 29 201 a7 326 0 139
TOTAL 418 61 146 8% 206 27 6.5

Fable 2I, Second Yeuar Post Treatment Prevalence of Scil-Transmiticd Helminthiasis of Both
Sexes by Age, Ordovilla, Victoria, Mindoro Oriental (1981)

ASCARJS TRICHURIS HOOKWORM
AGE GROUP NO. EXAM.

+ o + % + %
0-& 55 9 16.4 20 364 0 0
714 103 6 5.8 38 36.8 4 3.9
15+ 114 10 8.8 40 35.1 9 7.9

TOTAL 272 25 9.2 98 6.0 13 4.8

third year post-treatment. Despite a difference in the method of intervention, the
two barangays had similar overall prevalence of ascariasis and hookwonn infection
from the first year post-treatment to the end of the observation period. The higher
pre ence uf hookwomm infection in Ordovilla compared to San Narciso as shown
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Figure 3. Second year post-treatment prevalence of geohelminths, Mindoro, Philippines, 1981.

in the baseline data did not persist once intervention was started, Trichuriasis on
the other hand was consistently higher in San Narciso than in Ordovilla,

[ 10 shows the prevalence of gechelminths by sex in the two barangays. It
appears that sex did not seem to have significant influence on the pre  cnce of the
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Table 1J. Third Yenr Post-Treatment Prevalence of Soil-Transmitted Helminthiasis Among
Males by Age, Ordovilla, Victoria, Mindoro Oriental (1982),

ASCARIS TRICHURTS HOOKWORM
AGE GROUP NO. EXAM.
+ % + % + %
D-6 59 6 10.2 2 3.4 0 0
7-14 48 2 42 10 208 1 2.1
15+ 50 6 12.0 27 54,0 12 24,0
TOTAL 157 14 8.9 19 248 13 8.3

Table 2J. Third Year Post-Treatment Prevalence of SoikTranumitted Helminthiagis Among

Males by Age, San Narciso, Victoria, Mindoro Oriental {(1982).

ASCARIS TRICHURTS HOOKWORM
AGE GROUP NO. EXAM.
+ % + % + %
06 29 2 6.9 9 31.0 ) 0
7-14 48 4 8.3 17 35.4 4 B.3
15+ 51 5 6.2 23 28.4 5 6.2
TOTAL 158 11 7.0 49 31.0 9 57

Table 1K, Third Year Post-Treatment Prevalence of Soil-Transmitted Helminthiasis Among
Females by Age, Ordovilla, Victoria, Mindoro Orfental (1982)

ASCARIS TRICHURIS HOOKWORM
AGE ROUP N EXAM.
+ % + % + %
-6 28 A 17.8 0 [} 0 0
714 57 3 5.3 4 7.0 1 1.7
15+ 73 14 i9.2 32 43.8 6 8.2
TOTAL i58 22 139 36 22,8 7 4.4

three soil-transmitted helminthiasis. The seme figure depicts the comparable trends
in the prevalence throughout the duration of the study in males and females.

The effect of selective and mass treatments on the overall prevalence of the
soil-tranzmitied helminthiasis is shown in table 4 and Fig. 7. Apparently the pre-
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Table 2K. Third Year Post-Treatment Prevalence of Soil-Transmitted Helminthiasis Among
Females by Age, San Narciso, Victora, Mindoro Oricntal {1982).

ASCARIS TRICHURIS HOOKWORM

AGE (GROUFP NO. EXAM. S — S
+ S + P + %

46 24 5 208 & 250 0 0

7-14 44 4 9.1 10 227 I 23

15+ B2 & 7.3 34 41.5 K} 36

TOTAL 150 15 10.06 50 333 4 2.7

Je 1L. Third Year Post-Treatment Prevalence of Soil-Transmitted Helininth s of Hoth
Sexes by Ape, Qrdovilla, Victaria, Mindora Qriental (1982},

ASCARIS TRICHURIS HOOKWORM

AGE GROUP NO. EXAM, : c R «
+ % + % +

-6 87 L1 12.6 2 23 0 0

7. 14 145 5 4.3 14 13.3 2 1.9

15+ 123 20 16.3 59 47.9 18 4.6

TOTAL 3t5 36 1.4 75 238 Pl 6.3

Tablz 2E. Third Year Post-Treatment Prevalence of Soil-Treatmen: Helminthiasic of Both
Sexes by Age. San Nareiso, Victoria, Mindoto Quiental (1982).

ASCARIS TRICHURIS HOGKWORM
AGE GROUP NO. EXAM, - — — ——
+ % + % + %
0-6 33 7 13.2 15 B3 0 0
T-14 92 8 87 27 293 5 54
15+ 163 [ 6.7 57 350 g 4.9
TOTAL 308 26 a4 9% j2i 13 4.2

valence of the soil-rransmitted helminthiasis did rot difter much in children and
adults. Among children the decline of the prevalence raie during the intervention
period relative to irs baseline figure in he two barangays & zhont the same for
ascariasis; for trichunasis and he  worm infection however, Ordovilla (selective
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Figure 4. Third ycar post-trcatment prevaience ol gechelminths, Mindoro, Philippines, 1982,

treatment} showed a greater decline than San Narciso (mass ireatment). Among
adults, San Narciso had a higher percent decline compared to Ordovilla for
ascariasis and trichurasis, but for hookwomm infection, the same relative decline in
the two barangays was registered.

It is worthwhile to note that in children and in adults the prevalence showed
2 considerable decline foliowing the [irst year post-treatment follow-up in both
Ordovilla . | San Narciso even if in the former only children were given treatment.



PERCENT

80
70 4
LEGEND
B +~ss TREATMENT
60 =
o] SELECTIVE TREATMENT =
-
g
[y
j=o
50 1 8
=
“v
z
£
g.
40 4 z
B
, »
2
&
30 g
e
=]
e,
£
20 4 g
[¢)
[}
10 4
1

1972 19 1981 1942 1979 1980 1981 1982 1979 1960 1981 1982
ASt AS 1 CHURIASIS HOOKWORM

Figure 5. 1 va. selective treatment among children on prevalence of geohelminths in two  rangays, Mindoro, Philippines, 1979-1982, s



ICENT

304

70
50 4
50 -
404
304
204

104

e

Figures 6. Mass vs, sclective treaiment among adults on prevaience of geohelminths in two baraneays, Mindoro, Philippines, 1979-1982.

1978

1987 182 1879

W80 198% 1BP2
THICHURIASIS

LEGEND:
P vvzss TREATMENT

7V sELECTIVE TREATMENT

—1

1979 1880 13981 1982
HOOKWORM

911

SISTLIUIU[SH JO JUALLEAL] JATIDA[AG "$h JUAILIEAI], SSEJ "LIOIQE))



Transactions National Academy of Science

0—14 YEARS

PERCENT
s 8

3

0-14 YEARS

PERCENT

0=14 YEARS

PERCENT
3 & 3 8

Figure 7. Prevalence of soiltransmitted helminthiasls in children and adulis, |

(=)
-
]
I
4
[}
f
]

117

San Narciso, Victorlu, Mindoro Orjental, 1979-1982,

This is probably due partially to the short life span of the worm in
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ascariasis. Evidently, the advantage of mass treatment is only manifested among

adults and only for ascariasis and trichu

is. Among children mass treatment did

not have a distinct advantage over selective treatment; on the contrary, selective



Table 3 A. Comparison of Three Post-Treatments with Pre-Treatment Prevalence Rates of Ascariasjs (% Decreases)
it Twe  rangays, Victoria, Mindore O tal, 1979-1982.

ORDOVILLA SAN NARCISO
SEX
Ist YEAR 2Znd YEAR 3rd ¥1 Ist YEAR  2nd YEAR  3rd YEAR
PRE-RX POST-RX POST-RX  POST-KX PRERX POST-RX POST-RX  POST-RX
MALES 65.4 78.3 78.7 86.4 74.6 87.1 93.3 9G.7
FEMALES 71.6 74.0 78.8 80.6 749 82.0 RL.2 86.6
TOTAL 68.4 76.3 78.6 B1.3 74.7 84 7 87.7 387

Table 3B, C'omparison of Three Post-Treatments with Pre-Treatment Prevalence  ites of Trichuriasis (& Decreases)
in Two Baerangays, Victoris, Mindoro Oriental, | 979-19812.

ORDOVILLA SAN NARCISO
SEX e e —
. IS'YEAR 2nd YEAR 3rd YEAR Ist YEAR  2nd YEAR  3rd YEAR
PRERX post.rx  PoSTRx posTRx  TRERX  bostry  POSTRY  POST-RX
MALES 76.1 72.5 71.9 67.4 72.5 56.2 59.9 62.4
FEMALES  75.0 67.7 736 69.6 87.4 522 549 61.9

TOTAL 755 70.3 72.7 68.5 84.9 54.3 376 62.2

¥l
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Table 3C. Comparison of Three Post-Treatments with Pre-Trecatment Prevalence Rates of Hookworm (% Decreases)
in Two Barangays, Victoria, Mindoro Oriental, 1979-1982.

ORDOVILLA SAN NARCISO
SEX
PRERY 15t YEAR 2nd YEAR 3rd YEAR Ist YEAR  2nd YEAR  Jrd YEAR
ha POST-RX POST-RX POST-RX PRERX POST-RX POST-RX  POST-RX
MALES 30.9 79.9 74.4 731 18.5 48.1 62.2 69.7
FEMALES 284 B5.6 B2.0 84.5 10.3 51.4 76.7 738
TOTAL 29.7 B3.8 78.1 78.8 14.6 48.6 67.1 71.2

Table 4. Prevalence Rates (%) and Relative Decline in the Prevalence of Soil-Transmitted Helminthiasis by Broad Age
Groups, Ordovilla and San Narciso, Victoria, Mindore Oriental, 1979-1982

ASCARIS TRICHURIS HOOKWORM
YEAR
ORDOVILLA Sn, NMARCISO ORDOVILLA  Sn. NARCISO ORDOVILIA  5Sn NARCISOQ

0 -- 14 YLLARS

1279 70.9 77.3 78.5 B6.5 27.5 16.9

1982 8.3 10.3 8.3 29.0 1.0 14
% DECLINL 8S8.3 86.7 89.4 66.5 96.4 B0.4
15+ YEARS

1979 62.8 71.3 69.0 B2.B 34,5 11.5

1982 16.3 6.7 41.9 349 14.6 4.9
% DECLINE 74.0 90.6 0.6 57.8 57.7 57.4
ALI AGES

1979 68.4 4.7 75.5 B4.9 29.7 14.6

1982 1.4 8.4 2318 321 6.3 4.2

% DECLINE 83.3 88.8 68.5 62.2 78.8 71.2
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S imary and Conc ion

Two comparative barangays in Mindoro constitute the stuc  area. Selective
treatment was applied in Ordovilla and mass treatment was applied in San Narciso.
Treaimeni, using pyrantel pamoate and oxantel-pyrantel at half the recomme “:d
dose, were given for the first two years and oxantel-pyrantel at full dose in the third
year. The effect of thiese two interventions on the total prevalence of geoh  ninths
was determined.

Both areas experienced a marked decline in the prev mce of the three
geohelminths from the first treatment year to the third or last treatment year,
when compared with baseline data.

Among children, the percentage of decline in prevalence in the two areas is
about the same for ascariasis; for trichuriasis and hookworm, selective treatment
showed a greater percentage of decline than mass treatmnent.

Among adults, mass treatment showed a greater percentage of decline than
selective treatment for ascariasis and trichuriasis, but the percentage of decline were
equal for hookworm.

In tenns of overall prevaience, neither intervention had an appreciable dif-
ference for the three geohelminths, as shown by the similar percentage decline.

In eonclusion, the three-vear observation seems to indjcate t  therei >
need + apply mass ireatment of an entire community in attempting to rec @
prevalence of these gechelminths inasmuch as selective treatment will provide the
same result. There will therefore be considerable savings on funds, time, effort
and manpower on the part of the sponsar invalved in this type of project.
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Bonifacie C, Dazo, Discussant

I congratulate Dr. Cabrera for his excellent work. While we now talk on
biomedical engineering, hybridoma technology, vaccines for malaria, vaccines for
leprosy, and so forth, I am very pleased that there is a revival of intesest in the age-
old problem of the common intestinal worms. As you know, in the Manila Regional
of WHOQ, it has been a long battle before the top management was convinced that
the lowly womns, the intestinal worms, could play a vital role by linking it with the
modem concept of primary health care. Everybody says that immunization is the
priority programme, the same thing applies to diarrheal diseases control and acute
respiratory infections since our children’s health is our great concern. You are
wasting your time and in the present situation wherein resources are so scanty, why
do you indulge in the soil-transmitted helminths? Well, 1 said has it ever occurred to
you that in the poor developing countries, the communities will never be able to
un rstand what you are talking about. For instance, family planming, they will say
why stop us from having more children when we are underpopulated. And yet, we
still keep on pressing this programme. We all know that the level of intellizence of
the community is very low so the idea of starting with the lowly worms came to
our mind. The community would never be able to grasp what you arc telling them.
In the highlands of Papua New Guinea, for instance, I told them, “look your child-
ren are anemic, and this is due to malaria and hookwornm infection,” Suddenly the
word click, and the reply was, “oh yes, we know they have worms, intestinal
worms.” So immediately there is rapport. The communication gap narrows down
and when you have a dialogue, the community listens and becomes aware of the
problem and then you get their participation. So these are my general comments,

Now 1 would like to po to the specific comments. The objectives of Dr.
Cabrera are happily parallel to ours. It is not to eradicate the intestinal parasitic
infections. We e telling lies if we say that we will eradicate these intestinal hel-
minths. But we tell people that we are here to decrease or reduce the worm load. If
the reduction in number of worms from 2000 to 20 or to ten, the child would be
able to grow and have more of the nutrition rather than giving the nutrients to the
worms then [ think you are being very objective.

Regarding measures for control, I cannot but agree with Professor Cabrera
th permsonal hygiene, proper disposal of human feces, health education to elicit
communijty awareness and participation and mass drug treatment are fundamental
measures for control. However, I would like to add one more factor and that is
the provision of pood water supply. After all in many developing countries, one
of the primary necessities of life is shelter, food and water. Effective control by
chemotherapy I also apree with Professor Cabrera. That is immediate and it will
bring results with the least possible cost in manpower, in funds and so on. However,
there should be some word of caution. Indonesia where [ worked for few years, we
find in special cases like in the coal mining town of Sawah Lunto the situation is
very different. There the adults, the working force, are the ones that are heavily
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infested with intestinal wormms. And  : same thing is true with the sugarcane
workers in Joglakarta, in the island of Java.
The last comment that [ have is on the control efforts. In Japan, Korea and
siwan. control efforts are being implemented successfully not by the wernment
efforts alone. The private sector has been very much involved. Likewise, the com-
munity is very much involved. 1 hope the same linkage. the same collaborative
efforts will be elicited here. There is the highly molivated private gre ) like the
Jaycees, the Rotarians, the Lions Club, ete. 1 think all should have a hand in the
control of soil-transmitted helminths among our population especial among child-
ren.
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Table 3. Mutagenicity Potential of Mexaform Without Metabolic Activation Using Salmonclla
typhimurium TA 1537

Test System Revertarnts per plare®
Pure mexalorm 8.84
90% mexaform in corn oil 3.6
80% mexaform in corn oil 381
9-amincacridine¥ ¥ Foo numerous to court
Control 9.24

¥ Averapge of 25 plates
**Positive control

Table 4. Mutagenicity Potential of Mexafarm Without Metabolic Activation Using Salmaneila
typhimurium TA 100

Test System Revertants per plate®
e mexatorm 98.52
Y0% mexaform in corn ol 76.27
80% mexaform in corn vil H5.96
Ethylmethane sulfonate* * Too wumerous to count
Control 106,17

* Averape of 25 plates
*#Positive control

out metabolic activation  is not a direct base-pair mutagen nor 2 direct frameshift
mutagen.
The results of the host-mediated assay are shown in Table 6. The data show
that the test organism was reverted to prototrophy by metubolites of mexaform.
us mexaform is metabolized to & mutagen in the experimental mouse, This has
spme bea g with the biotransformation jodochlorhydroxyquinoeline to its meta-
bolites in the liver and the kidney (10). Urakube and coworkers identified 5-chloro-
#-hydroxyguinoline as a metabolite (11). This was shown to be mutagenic to
Salmaonella typhimurium TA 98 and TA 100 in the presence of liver enzymes {12).
Hollstein and coworkers (13} proposed that quinoline is converted to a 2, 3-
epoxide by human and rat liver enzymes. This intermediate actively alkvlates DNA.
The effect of mexaform at - chromosomal level in the bone marrow cells
can be analvzed from the data shown in Tahle 7. The data based on the micro-
nucleus test reveal chromosome breaking effects of mexafonn. The micronucleus
test is ba ! on the principle that mitotic cells with chromatid breaks lag b nd
when the centric elements migrate towards the spindle poles and that after telo-
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Table 5. Mutagenicity Potential of Mexaform Without Metabolic Activation Using Salmonella
typhimurium TA 98

Test System Revertants per ate™
Pure mexaform 36.48

90% mexaform in corn 25.87

B0% mexaform in corn oil 22.19
Malathion** Too numerous to count
Control 3%.56

*Average of 25 plates
**Positive control

Table 6, Mutzgenicity Potential of Mexaform After Metabolic Activation Based on Host-Mediated
Assay Using Salmoneila typhimurium G46 as Indicator Organism

Test System Revertants/108 survivors
Mexaform 19.87
Dimethylnitrosoamine** 43.10
Control 1.10

**Pogitive control

phase, a sizable portion of such displaced chromatid is not included in the nuclei of
the daughter cells but forms a single or multiple micronuclei in the cytoplasm of
these cells. A few hours after their last mitosis, erythroblasts expel their nuclei but
the micronuclei remain behind in the cytoplasm. Staining allows to sting h
micronucleated polychromatic erythrocytes,

it is therefore suggested that mexaform is metabolically transformed to a
clastogenic metabolite. Thus mexaform can cause damage of the romosomes.
This is in agreement with the finding by others (14) that quinoline ar  its « iva-
tives can cause gaps and fragmentation of chromosomes.

The effect of cysteine on the mutagenic and clastogenic potential  mexa-
form is shown in Table 8. The reducing effect of cysteine shows that it isan iti-
mutagen to mexaform. The presence of the sulfhydry! group in cysteine allows it to
be very reactive with mexaform metabolites that possess electrophilic sites. An
epoxide metabolite can be readily inactivated by cysteine, preventing its tendency
to alkylate some bases of DNA.

Summary

Mexaform possesses DNA damaging capacity. Although it is not a direct
mut: 0, it is metabolized to a base-pair mutagen. Aside from its being mutagenic
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ble 7. Clastogenicity Patential of Mexaform on Bone Marrow Cells

Number of micronucleated
polychiromatic Erythrocyies
per thousand

Mexaform
4 ml/ke 6.43
6 mil/kg 7.68
8 ml/kg 10.86
Control 2,34

Table 8, Efiect of Cysieine on the Clastogenicity Potential of Mexaform

Number of micronucleated
polychromatic Erythrocyres

per thousand
Mexafarm (8 mi/kg) 10.86
Mexaform + cysteine* 2.77

*214 mgfke

ai  metabolic activation, mexaform induces chromosome damage. It is therefore a
¢l gen. Its chromosome breaking cffects, however, are greatly reduced by
cysteine.
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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

Sedentary Migratory

Locations Lacations

(1.uzomn) {Mindanac}
Ruml Pangasinan Davao
Locations Provinee Province

(0} (2)

Urban Quezon Davan
Locations City City

(1} (3
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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.

A MALE C
Migrant and Sedentary Migrant and Sedcentary
Rural Sites Urban Si

mm Hg
135

130

125
120

115

110
[0S

100
15-24 24-44 45-64 15-24 25-44 « 64 Yrs.

135
130

104.6

15-24 1544 45-64 15-24 1544 45 1 s

________ Migrant —_——— Scdentary

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 Diastolic Mear Blood Pressures for Sclected e
Groups in Migrant and Sedentary Locations: Rural Compared with Urban,

A MALE o
Migrant and Sedentary I Migran: ynd Sedentary
Rurgl Sites Urhan Sites
mm Hy
80 - » 872
. ,”
85 -
819 -7
80 P 83.3
746 -7
75 ~
18.5
70 72.2.%
15-24 2544 45-64 [5-24 15-44 454 Yrs,
B FEMALE n.
» 867
”~
L ]
45 84.5
79.4
a0 H0.5
75
il
63
15-24 25-44 45-64 I 15-2¢ 15.44 45-64 Yy

______ Migrant - Sedentury

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 laner 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” modet 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).

1t 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 hypertension 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 15-249 161.49 50.67 151.69 44,51
25-44 16243 55.84 151.60 49.69

45.64 161.06 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 FFor Davao City Males and Females

Ciearets Smoked Per Day

None 07-1% 21-2% 36 or more
A. Males
SBP 123.40 126.00 13541 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 L75 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 191 144 173 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 Intercqlurnn 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 T1.67

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.

VW 1 the two urthan « tiror  :nts, Quezon City a avao City, age 2nd
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 minority 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
14 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 DRBP 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 13.3¢ 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
4549 12411 15.96 81.22 L52 3,794
50-54 125.40 18.41 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 1142 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
60-64 142.03 26.29 91.06 17.28 3,316
6569 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 SD 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

2529 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
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Tabte 3, Therapeutic Responses of Varivus Pathologic Lesions

Subseguent Therapeutic Response
Pethology  Initial Steroid-Sensitivity

Steroid-Responsive Steroid-Resistart
Responsive  Resistant -

Cytotoxic Crytotaxic  Cytotoxic Cytoloxic

Respansive Resistant  Responsive Resistant
MCL 36/39 3/39 25/25 0 213 n
(n, 39) (92.3%) (7.7%) (104.0%) (66.6%)
FGS 2/12 10/12 i/2 1f2 0 17
in, 12) (16.6%)  {(B3.4%) {50.0%) {50.0%) (100.0%}
MesPGN 20/24 4/24 4/5 1/5 ] 242
(n, 24) (83.3%)  {16.6%) (80.0%5) (20.0%) (100.04)
MPGN 10/27 1727 6/7 1/7 4/14 10/14
n, 27 (37.0%)  (63.0%) {86.0%) (14.0%) {29.0%) {71.0%)

RN

Cyclophasphamide was given to five (5) initially steroid-esponsive MesPGN
cascs, our (80%) remitted following therapy while one who bec 1e steroid-
resistant in a later relapse failed to respond also to that ageni. Two (2) of four
initially steroid-resistant MesPGN patients received cyclophosphamide. Both were
treatment failures: one subsequently died of end-stage renal disease (I D) 2 years
from diagoosis and e other was lost to follow-up.

Of ) MPGN patients who were initially steroid-responsive, seven (7) had
cyclophosphamide therapy. They included one patient who later became steroid-
resistant. She did not respond to cyclophosphamide but remitted with dypyrida-
mole. 1e other six (6) patients responded to cyclophosphamide (remission rate,
86%). On the contrary, out of 14 MPGN patients given cyclophosphamidi  ccause
of steroid-resistance, only four successfully responded. Ten (10) patients or 71%
failed to respond: four were given other drugs (e.g. indomethacin) to no avail, two
had no further treatment (still normofunctional), two were in chronijc renat failure
{CRF), one was dead and one was lost to follow-

Eventual Outcon  Table IV)

Minety-one {91) patients were religiously followed up for an average period of
24 months (range, 6-72 mos.). Their disease duration was 32 months on the average
{range, 6-120 months), Among all four lesions, MCL had the highest remission rate
(97%) with or without therapy. Next was MesPGN (remission rate, 85%). Both rates
were found to be significantly higher than those observed in FGS and in MPGN
{p, < .005). Only one patient with MCL had proteinuria as of this reporting; he j
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Summa

102 primary nephrotic children who had kidney biopsy between January
1979 and December 1982 were studied. The histopathology was MCL in 38%, FGS
in 12%, MesPGN ip 24% and MPGN in 26%. MCL patients had the most benign
clinical presentation. They were steroid- andfor cytotoxic-responsive, and had
excellent remission rates with or without treatment. The other three pathologie
were characterized by varying degrees of hematuria, hypertension and azotemia.
Hypocomplementlemia was most frequently observed in MPGN. MesPGN appeared
to approximate the steroid- and cytotoxic-responsiveness of MCL but its prognosis
scemed not as good. FGS and MPGN were associated with very heavy prot  uria
and a high cidence of hematura and steroid/cytotoxic resistance. Death and
therapy-resistant proteinuria in this series were mainly attributed to these two latter
lesions.

This study corroborates the findings of other investigators that initial and
continual responsiveness to steroids in nephrotic syndrome is a good prognostic
index. Steroid-resistant patients should have the benetit of kidney biopsy for
definite diagnosis. If this is not possible, cytolytic therapy should not be tried as it
can he both ineffective and hazardous.
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INFLUENCE OF CHROMOSOME NUMBER ON CAFFEINE
INHIBITION OF DNA REPAIR I. MUTATION FREQUENCY

Joventino D. Soriano
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ABSTRACT

Dormant seeds of sorghum with 2N=20; mungbean, 2N=22; peanut, 2N=40;
and tobacco, 2N=48§, were treated with sub-lethal doses of gamma radiation, post-
soaked in caffeine seiution end grown in field plots to maturity Untreated sceds
and seeds treated only with radiation or caffeine were used as control

At 30 Krads, the species with high chromosome numbers zave a bigger in-
crease in somatic mutation frequency over the radiation control than the species
with low chromosome numbers. Similarly, the species with kigh ehromosome
numbers gave a bigger increase in frequency of M, seedling mutation over the
control than the species with low chromosome numbers. The possible influence
of chromosome number on caffeine inhibition of DNA repair leading to a higher
probability of induced mutation is discussed briefly,

Introduction

It now universally recognized that living cells are normally equipp  with
certain enzyme mechanisms that restore damaged DNA segments to their original
state. Discovery of DNA repair in the early 1950°s has more or less revolutionized
present concepts on chromosomal aberration and gene mutation with their im-
portant applications in plant and animal breeding. Interest in the modification of
DNA repair also lies in the increasing exposure of plants to mutagenic systems
in the environment occurring as industrial wastes, pesticide residues, gaseous pol-
iutants and others which could increase spontaneous mutation rates.

Enhancement of DNA lesions and consequently increased rates of mutation
reportedly result when the gap-filling process in replicating DNA is inhibited by
caffeine (Kihlman et al, 1974; Kihlman and Kornborg, 1972) either by competing
with thymine dimers for excision enzyme (Sideropoulos and Shankel, 1968),
interacting with DNA rather than with repair enzymes directly (Witte and Bohme,
1972), binding with double-stranded DNA bearing short single-stranded regions
{T'so and Lu, 1962; Domon and Rauth, 1969) or other related mechanisms.

A number of factors have been reported to have influenced the enhancing
action of caffeine on mutagen-treated material although the mechanisms involved
remain to be described. For instance, lowering the temperature of treatment
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Table 1. Percend increase in frequency of M chimeral plants after post-irradiation

caffeine {reatment
{30 Krads)
Camma radiation Radiztion + Caffeine
Species Chrom Totai Chimeras Total Mutation 7%
No. My per 100 M per 10 increase
{2N} planty M plants planis  M; plants
Sorghum 20 398 18.34 267 21.72 21.16
Murngbean 12 320 21.56 236 25.85 19.90
Peanut 40 336 8.33 242 25.62 207.56
Tobacco 48 354 &.717 290 23.10 241.21

The low mutagenic response of the species with high chromosome numbers
when post-soaked only in water after radiation treatment probably explains in part
the very marked increase in frequency of chimeral plants. This radio-tolerance ex-
hibited by species with high numbers of chromosomes has been a subject of active
investigation by earlier workers (Sparrow et al, 1961; Swaminathan, 1961) who
perceived a protective or “buffering” effect of high chromosome numbers against
radiation damage. As somatic mutation in mutagen-treated material is essentially
due to chromosomal deletions (Sparrow, 1961), the proportion of chromosomal
breaks would likely be smaller in species with ligher chromosome numbers than in
those with lower chromosome numbers given the same radiation dose.

The data on seedling growth reduction shown in Figure 1 supports fl  view
(Sparrow et al, 1961) that the low mutagenic response of species with high
diploid numbers of chromosomes is due to radio-tolerance commonly observed in
this type of material. The 5% seedling growth reduction was found at a dose of
approximately 27 Krads after caffeine post-treatment in species with low chromo-
some numbers and about 36 Krads in species with high numbers of chromosomes,
A much higher radiation dosage was required to produce the same effect in species
with high chromosome numbers than the species with low chromosome numbers.

At a dose of 30 Krads, seediing gréwth reduction after post-treatment with
caffeine caused a lethality increase of only about 8% over the control in species
with low chromosome numbers and about 19% over the control in the species with
hiph chromosome numbers, As seedling growth reduction is highly correlated with
chromosemal breakage (Conper and Stevenson, 1969), it is assumed that the
marked increase in somatic mutation frequency in the species with high chremo-
some numbers is due to large scale chromosomal breakage.
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Figure 1. Mean My sceding growth reductions in species with low and
high chromosome numbers.

Mutagenic effects of caffeine. When used alone, caffeine did -not cause any effect
both in the M; and M, generations. Trial tests using concentrations lower and
higher than 0.10%, even wh« applied alone for long perfods of up to 24 hours
did not cause any effect on present materials. Some slight leaf damage in M, secd-
ling from seeds soaked for long periods at temperatures of 32°C — 35°C were
also observed in the water control.

Several reports, however, are available indicating that caffeine when used
alone is an inducer of point mutations and producer of chromosomal breaks
{Kihlman, 1974; Ostertag and Haake, 1966; Witkin, 1958; Novick, 1956, Kihlman
and Levan; 1949; Fries, 1950} in various o nisms ranging from bacteriophage,
bacteria and yeast to plants, Drosophila ana mammalian cell cultures. However,
Glass and Novick {1959) were able to demonstrate thal the mutagenic action of
caffeine requires DNA synthesis. an indication that caffeine is indeed specific for
DNA (Kihlman, 1974).

Tt is npot surprising, therefore, that the synergistic effects of caffeine with
various chemical and physical mutagenic agents has attracted more interest than its
use alone as a mutagen. Investipators on the potentiating effects of caffeine as a
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Table 2. Pescent increase in [requency of My seedling mutal 15 after post-  diation
caffeine treatment

{30 Krads)
Gamma radiation Radiatian + Caffeine
Species Chrom, Tatal Mutation Toral Mutation %

No. Mo per 1060 Mo per 1040 increase
(2N} seediings seedlings seedlings  seedlings

Sorghum 20 2,256 35.02 1,922 37.98 7.01
Mungbean 22 1,095 38.36 1,338 43.35 1300
Peanut 40 612 17.97 345 44.04 24507
Tobacco 48 1,283 14.03 1,004 39.84 1B3.%96

post-treatment in various organisms {Yamaguchi, 1979; Thacker, 1979; Hartley-
Asp and Kihiman, 1971; Sideropoulos and Shankel, 1968; Shimada apd Takagi,
1967; Clarke, 1967) agree that the enhancing effect of caffeine as a post-treatment
results from its inhibitory action on the repair of DNA damage, particularly the
post-replication repair even in such materials as barley, bean and onion root-tips
among others. This view on the nature of caffeine action has heen supported by
Chan ef al, (1979); Lehman and Kirk-Bell (1974); Buht et af., (1972) who showed
that caffcine indeed inhibits post-replication repair in mutagen-treated material,
Frequency of M, seedling mutations. The frequency of seedling mutations in the
form of chlorophyll-deficient M, seedlings was employed to indicate the induction
of point or gene mutations, a method originally proposed by Gaul (1961} and
universally adopted by plant radiation workers. As shown in Table 2, the frequency
of gene mutations due to radiation alone in species with Jow chromosome numbers
was higher than the mutation rates in the species with high chromosome numbers.
This is probably due to the protective or buffering effect of high chromosome num-
bers previously discussed above. Thus, the increase in mutation frequency after
caffeine post-treatment was mark« y higher in the species wit high chromosome
numbers than in the low chromosome group although their mutation rates were,
similar.

To induce the same effect on the genetic material, a higher dose will likely
be required in cclls with high chromosome numbers than in cells with few chromo-
somes (Sparrow et ., 1961}. The proportion of lesions in the genetic material
will most probably be lower in cells with more chromosomes than in cells with
fewer chromosomes given the same radiztion dose. When the repair process is inter-
fered with, however, as when mutagen-treated seeds are post-soaked in a solution
of caffeine, the aumber of unrepaired lesions in cells with more chromos«  es could
most probably equal the number occurring in cells with low chromosome num-
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bers. If each “open™ or unrepaired DNA lesion becomes “fixed” as a point mula-
tion (Kihdman et al, 1974; Ahnstrom, 1974), the increase in gene mutation fre-
quency in the species with more chromosomes will be higher than in plants with
fewer chromosomes.

Chromosome number is probably related to DNA content per cell and both
have been closely correlated with radiosensitivity (Underbrink er al, 1968) and
radiation-induced mutation rates (Abrahamson, 1973). Thus the DNA C values for
the species with 2N=22 and 2N=48 of 0.60 to 2.20 pg and 10.10 to 12.50 pg per
nucleus, respectively, (Bennett e al, 1982) could be a good index of the induced
mutation frequency in the four species. The C value of the two other plants in the
present work were not available. Now in barley seeds, an average of 0.052 break
is reportedly formed per 106 daltons of DNA strand per radiation dose of one
kilorad {Yamaguchi, 1979). The molecular weight of chromosomes in many higher
plants are probably similar to those of human chromosomes of 32 x 107 to
160 x 109, If the quantity of possible DNA breaks is derived for each species and
the percentage of seedling growth reduction is employed to estimate the relative
quantity of unrepaired DNA lesions, a means of quantifying the protective effect
of high chromosome number would have been found.

Summary and Conclusion

The role of chromosome number on the repair-inhibiting action of catfeine
on DNA lesions was investigated using species with low and high chromosome
numbers.

While the species with high chromosome numbers gave a marked increase in
frequency of M; somatic mutations after caffeine post-treatment over the radiation
control, the plants with low chromiosome numbers did not respond similarly.

Likewise, the species with high chromosome numbers gave a marked increase
in frequency of M, gene mutations after caffeine post-irradiation treatment over
the radiation control while the low chromoscme number species failed to exhibit
a similar increase.

e 1 lts indicate the significant influence of chromosome num!  on the
action of caffeine. The protectlive or buffering effect of high chromosome number
against radiation damage mwore or less accounts for the low mutagenic response
of plants with high chromosome numbers. The Iower proporiion of breaks in the
genetic material in species with high chromosome number than  plants with low

imbers of chromosomes probably explains the radio-tolerance observed in species
th farge numbers of chromosomes.
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Adoracion T. Arafiez, Discussant

Changes produced by gamma rays on the DNA may be due to a direct effect
in the form of molecular changes occurring in the molecule where the energy has
been absorbed or indirect effects which are brought about by the chemical reac-
tions of free radicals. Effects of ionizing radiation on the DNA of the cell is usually
secondary, since most of the energy is deposited in the agueous phase as cells
contain much water. Highly reactive free radicals are formed in the radiolysis of
water (Casarett, 1968).

The free radicals may convert the bases to a form with different base-pairing
tendencies as the enol form of thymine and itnino form of cytosine; cytosine may
be converted to wracil (Lim-Sylianco, 1981}, The free radicals may react with
thymine producing a thymine free radical and two of such free radicals adjacent to
each other may produce a dimer. The changes mentioned above may produce point
mutations. Dimerization of thymine on two different strands produce interchain
dimerization which may result in incomplete unwinding of the two strands during
replication. As a result, the DNA strands produced are shorter and with deletions.
Single strand breaks and double chain breaks are also produced by ionizing radia-
tion (Casarctt, 1968 and Lim-Sylianco, 1981) which may produce chromosomal
aberrations,

The extent of charges produced by mutagens depends on the type:  amount
of DNA damage and the amount of repairs done on the affected DNA.

The potentiation of effects of gamma rays by post-irradiation caffeine treat-
ment may be due to the effects of caffeine on the repair of DNA damage. The
repair process affected is probably the post-replicative type rather than the excision
repair, since plants lack or have very inefficient mechanisms for excision repair
{(Kihlman er al,, 1974).

The mechanism by which post-irradiation caffeine treatmenr may increase the
mutation frequency may be similar to the action of caffeine on ultraviolet induced
pyrmidine dimers given below,

Lehmann (1972) mentioned that there are gaps in daughter DNA strands
when dimer-containing DNA is replicated semiconservatively. These gaps are usually
filled up by post-replication repair. He presented evidence that in mouse, post-repli-
cation repair does not involve recombinational exchanges and that parental DNA
does not seem to be involved in the gap-filling process. Recombinational models
have been made to account for a similar gap-filling process observed L. bacteria.
According to Lehmann {1972) the gaps in the daughter strands opposite the pyrimi-
dine dimers are filled in with newly synthesized DNA. It has been observed that
caffeine potentiates cell killing and producing of chromosome aberratio  if present
duering DNA synthesis period (Lehmann and Kirck-bell, 1974).

The process of filling up paps in the daugher DNA strand may be inhibited by
caffeine. Lehmann and Kirck-bell (1974) mentioned that methylated xanthines like
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caffeine specifically inhibit the filling of the paps in daughter DNA strands opposite
7/-induced pyrimidine dimers in the parental strand.

There is an indication that caffeine binds most effectively to double-stranded
DNA with short single-stranded regions (Kihlman, 1974). Although the inhibition
produced by caffeine is reversible, the gaps in the daughter DNA strand are sealed
slowly after caffeine treatment, gaps persist in the DNA for many hours and could
act as focal points for production of chromosomal aberrations {Lehmann and
"rek-bell, 1974) and possibly of point mutations.

The frequency of M; somatic mutations and M, seedling mutations produced
by gamma radiation treatment is more in sorghum and mungbean with chromosome
numl  of 20 and 22 respectively as compared with peanut and tobacco with

romosome aumber of 40 and 48 respectively. However, in batches given post-irra-
diation caffeine treatment, the frequency of M, somatic and M, seediing mutations
did not vary very much among the four plants studied. This is an indication that
probably peanut and tobacco have better post-replication repair mechanism than
sorghum and mungbean and that the post-irradiation caffeine treatment inhibited
this repair mechanism. It is interesting to note that peanut and tobacco are poly-
oids.
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ABSTRACT

A strict version of differential reinforcement of low rates, catled pacing, is
added to a fixed-ratio schedule for the white Carneaux in a Skinper box. The
experiment answers in the affirmative the question as to whether the bird can esti-
mate the size of a ratio independently of the rate at which its pecking behavior is
reinforced. The time course of its fixed-ratio behavior with pacing tends to
develop longer pauses after reinforcement until the bird finully gives up respond-
ing altogether. Under a variable-interval schedule with pacing, the responding
shows “‘breakthroughs™ from pacing, signifying that the paced behavior penec-
rates zn aversive condition.

Introduction

In a previous paper,®) a technique for the control of the free operant was
described. By not reinforcing high rates, nor low rates, of responding, one has an
experimental condition which we may calling pacing, which is a very strict condi-
tion for reinforcement because, in effect, too “enthusiastic™ responding as well as
“sluggish” behavior will not be reinforced even if the animal is very highly moti-
vated. It was suggested in that paper that perhaps, a pacing requirement such as
was used in these experiments may generate an aversive condition in the b avior
of the organism itself, so that when the pacing condition is removed, the rate of
responding temporarily recovers to an “overshoot™ level, a phenomenon suggestive
of an “exhilarating” release from an aversive contingency imposed by an effortful
task.

Since then many experiments®: 5.9, 14.15) have been reported that show the
effects of an effortful or aversive task on behavior. .  of these researches, including
those published before 1964 (1, 2,3, 6, 7,10, 11,12, 13, 16) have shown the depres-
sing or weakening of effortful or aversive contigencies on tesponding.

This paper reports on some experiments, which, while they were performed
to resolve certain problems related to contingencies of reinforcement, are now dealt
within the context of behavior under aversive conditions.

191
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It should be noted that no investigator has so far ever reported on a pacing
contingency such as the one used in these experiments, which is not a simple dif-
ferential reinforcement of low rates nor of high rates.

In order to make this paper self-contained, the following descriptions as to
basic experimental arrangements are taken from the previous report.

Apparatus

Although most of the features of the experimental box, the recorder, and the
rramming apparatus are discussed in more detail elsewhere ! these will be
fly described here in order to make this account complete in itself. The pacing

apparatus, however, is not described anywhere else.

Experimental box. This was a standard Skinner box for pigeons of the type
being uscd in the Harvard Psychological Laboratories for the study of operant
beh: or. It was made from a picnic ice-box about 11" x 137 x 20”, The insulation
and thickness of its double walls afforded a considerable amount of sound-proofing
from outside extraneous sounds. In order to further secure adequate masking of
unwanied sounds, white noise was constantly delivered inside the experimental
chamber.

The box was divided into two compartments by a panel. On one side was the
pigcon chamber and on the other, the food magazine. The bird pecked at a plate of
transtucent plexiglas, which was mounted behind a circular openi:  in the panel
abou! one inch in diameter at about the level of the bird’s head when it was
standing normally. When the bird pecked at this plate, a pair of nietal contacts were
separated from each other and a corresponding electrical circuit was broken. A
relay operated by this circuit was used for programming the experiment and for
recording. The plexiglas key was always lighted from the magazine side of the
panel. When a response was reinforced, the key light went off aimost simultaneousiy
with that response and a light over the food-magazine, which was below the key,
went on, For the duration of the reinforcement, which was about 3.5 secs., food
was available and the magarine light was on. After 3.5 secs., food was no longer
available, and the magazine light went off; at the same time, the lght through the
response key was turned on again.

A light of moderately low intensity was furnished by a 6-watt bulb in the bird
compartment during the experiment. At the end of the experiment, this light as
well as all other lights in the box were turned off, thus leaving the bird in complete
darkness.

In one comer of the box was a cup where fresh water was always available.

In order to minimize prain-hunting behavior during the experiment, the cross-
wire grid floor of the pigeon chamber was raised by about 1 inch from the metal
bottom of the box. Any grain that might be thrown into this compartment from
the food magazine was therefore completely out of reach of the bird.
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Fresh air was constantly kept it circulation inside the experimer . chamber
by means of a motor ventilator,

The programming apparatus and cumulative recorder. The experiments were
run through a system of switching circuits which arranged for the automatic deli-
very of critical stimuli and which, with timers and counters, made the programining
of reinforcements possible. From the time the bird was put into the box up to the
end of the experiment, there was no direct contact of any form between the experi-
menter and the subject. Respornses as well as reinforcements were recorded through
a curnulative recorder, which gave continuous records throughout the experiment.

The pacing apparatus. The requirement of control of rate of responding at the
moment of reinforcement, for which the experimental apparatus must provide, may
be satisfied by the following conditions:

(1) Too long an inter-response time is not reinforced: a lower limit for
rate of responding is imposed;

(2) Too short an inter-response time is not to be reinforced: an upper
limit for rate of responding is required; and

(3) The animal must have emitted just before and at the moment of rein-
forcement an arbitrary number of successive responses at a rate the limits of
which are set by (1) and (2) above,

The instrumentation of conditions (1) and (2) was achieved by means of two
vacuum-tube timers each of which set the limits for infer-response fimes.

Condition {3) was met by making every pacing response step a counter which
in turn determines the number of successive pacing responses that must be made
before a reinforcement is delivered. If a non-pacing response is made before the full
count is reached, the counter resets back to zero count and the bird has to start all
over again,

Isolation of pacing appargtus. Since the pacing response also required that
there was to be no differential external stimulus control with respect to the rein-
forced and non-reinforced regions of the inter-response time spectrum, it was neces-
sary to mask all critical sounds from the timers and the counter that had to do
with marking those regions off. Clicks from the timer and relays connected to it
werc handled by the masking noise inside the experimental chamber.The pacing
counter which made an unusually loud buzz when it reset for a non-pacing res-
ponse or which clicked with some intensity when a successful pacing response was
made, was set up in another room some distance away from the experimental
box.

Subjects

The subjects for this studies were male White Carneaux pigeons which were
about one and a half years old at the start of the experiments, and, since the life
span of these birds is at Ieast 15 years, variation in behavior due to age is ruled out.
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The weights of the birds were brought down to a little below 30% of their
ad Iib weights by almost completely depriving them of food for about a week.
Abt 2 or 3 grams of grain per day were given during this deprivation period,
which was sufficient {0 prevent dipestive disturbances that usually attend complete
deprivation, After this, the dajly feeding schedule was merely a matter of giving
them the balznce of the ration that would bring their weights up to the 807 level,
as described below.

The birds were tamed before the start of the experiments in order to mini-
mize handling effects.

All birds were trained to eat from the magazine hopper of the experimental
box and to peck at the key by reinforcing progressive approximations to contact
of the beak with the response key.

Control of Other Factors

The birds were given a daily ration of a grain mixture consisting of about 40%
vetch, 10% hemp seed, and 50% kaffir corn either in the experimental box or in
their cages in the lofts. Their weight at the start of every experiment was always
about 80% of the ad &b minus the ration for the day, part or all of which they
worked for in the experimiental chamber. Any unfed portion at the end of the
experiment which was necessary to bring the weight up to the 80% level was given
outside in the cages fifteen minutes after the bird was taken out of the box. This
fifteen-minute delay for non-experimental feeding after the bird was taken out of

e box was followed just to make sure that a relatively long period of nomn-res-
ponding in the experimental box was never correlated with the teymination of the
aeriment ith a reinforceinent immediately thereafter.

The room where the bird was located was lighted and «  kened by an auio-
matic switching timer which kept the light-dark cycle constant from day to day.

There were no provisions for the control of humidity. but the temperature,
though variable, was kept within limits of indoor comfort for the people working
in the laboratory. The petlonnance of the White Carnezux, however, has been
shown to be relatively insensitive to wide variations in humidity a1 temperature
of the range obtaining at the laboratory,

Some Other General Problems

Measurements and replicates, Data were obtained through a cumuiative
recorder which kept continuous records of responding as a function of thme for
the entire experimental session. Derivative data that were of any special interest
could be obtained from this cumulative graph. Whenever a figure is given with
respect to a day’s performance by a single subject, it will be assumed to be typically
replicated otherwise, it will be accordingly qualified.
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rate at which the bird is reinforced is the crucial factor, or the only [actor, that
could possibly influence its performance in other portions of the ratio curve, then
a means must be found to control for the terminal rate — to prevent the so-called
ratio “end effcct” from developing. This can be conveniently provided for by the
slow pacing of responses at the region of the curve where a reinforcement occurs.
If the bird still runs at a faster rate than the reinforced rate, then the determining
factor for this run cannot be the rate at which it is reinforced.

Procedure. Two of the subjects for this experiment were shaped up to pace
at Iimits of 1.5 and 2.0 secs for three pacing responses. Then the birds were put on
a tandem schedule consisting of a l-min. variable-interval schedule with added
pacing set at the above limiting values. For all practical purposes, these two birds

1y be considered to have had no history of reinforcement of inter-response times
beyond the above-mentioned limits. After being stabilized on this tandem schedule,
they were switched to a fixed-ratio schedule with added pacing at the same limits,
but with the exception that if a bird did not perform very evenly in respect to the
total ratio requirement, the number of pacing responses was reduced from three to
two. This reduction was made in order to control for the size of the ratio from run
to run, since the requirement of two pacing responses could be met’within much
less variable limits in some birds than in others. Fortunately, we had to do this with

ly one out of the three subjects reported in this experiment.

The ratio that was used with the added pacing requirement was calculated in
the following way: The number of responses for the I-min. variable-interval sche-
dule with added pacing was divided by the number of reinforcements occurring for

: entire experimental period. The resulting figure minus the three paced responses
was then set as the fixed ratio.

Another bird which had had an extensive history of variable-interval responding
was added to this experiment. It underwent a shaping up process similar to that of
the above birds, the only difference being that the latter were controlled for their
entire experimental history at pacing limits of 1.5 and 2.0 secs.

Results, Figure | at (A) shows the initial responding of S-106 on a fixed ratio
ol 35 with added pacing. The record is read as a cumulative graph where the line
resets back to the zero point of the ordinate after every reinforcenicnt. The ratio
counts are relatively constant at this time. This bird never had any history of rein-
forcement above or below the specified pacing limits of 1.5 and 2.0 secs.

Figure 1 at (B) shows the responding of the same bird under identical experi-
mental conditions two months later. From a relatively slow rate of ahout 0.6 res-
ponses per sec. in Record A, “runs™ of about 2 or 3 responses per sec, have
develo] | just before reinforcement, as indicated in Record C. These runs are well
abo  and beyond that for which the pacing apparatus had ever rcinforced the bird.
The fast runs are varizble in lengih, but the specified ratio count is pretty well
approximated by many of these runs, such as in segment x and elsewhere. After
each run, there is a tapering off to the pacing rate at which the responding is rein-
forced. The results for this bird are therefore positive: high rates develop which are
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Figure 1. Showing various stages in the development of rapid “estimation runs under fixed
ratio of 35 with added slow pacing for a bird without any experimental history of
reinforcement =t fast rates. (A) Initial fixed+atio porformance with pacing at limits
1.5 and 2.0”. (B) An intermediate stage under the same cor lon 18 days after
{A). (C) Under the same conditions 2 months after (A).

different from any that had prevailed at the moment of reinforceme during
practically the entire history of the bird with respect to the response key of the
experimental chamnber.

Compare Records A and C in Figure 1 and note that pauses are shorter or
have disappeared where the fast runs have developed. Record B is an intermediate
record and was taken 18 days after A. It shows an earlier stage of the development
of rapid runs.

The resuits for another bird, 566, which had been previously exposed tc
variable-interval schedule of reinforcernent, are represented in Figure 1-X. Reco
A reports an entire experimental session under a fixed-ratio schedule of 40 res-
ponses with added pacing at limits 1.3 and 1.6 secs. The schedule had just been
shifted from a l-min. variable interval with added pacing. Four days afterwards,
runs of approximately the size of the required ratio are already in evidence, as
shown in b and ¢ of Record B of F* ire 1-X. It should be noted in this record that
instead of an initial run at a fast rate followed by paced responding. the pigeon
starts with a pacing rate and then bursts into 2 fast run at about the completion of
the ratio count required by the schedule. This is shown in 2 and d of this same
Record B (Figure 1-X). As a result, the bird’s performance at this point becomes
incompatible with the pacing condition. The bird executes another run approxi-
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FIGURE 1-X

Figure i-X. Showing the development of fixed-ratio “estimation™ runs under moderately slow
pacing conditions for a bird with an extensive history of variable-interval reinforce-
ment. (A) Initial responding at fixed-ratio schedule of 40 with pacing at limits 1.3
and 1.6". {(B) 4 days after {A). Note: how the ratio is ‘measured” either by a rapid
run, # and ¢, or in tetins of pacing run, g and 3.

mately equal in magnitude to the required ratio vaiue before it settles down to

pacing rate for which it gets reinforced. The absence of pauses after reinforcement
I ire 1-X at A should be noted. It is characteristic of birds that have had a
olonged history of varable-interval responding that this pause should be absent

when the pacing condition which is introduced is at moderately slow rate limits.

S-105 was an exact duplicate of 8-106 as to history and control conditions.
Records of a typical performance are shown in Figure 2: Record A indicates a

latively eve responding at about 0.6 response per sec. under a fixed ratio of 47
with added pacing. The bird had just been shilted from a 1-min. variable-interval
schedule with added pacing. Then in succeeding experimental sessions, progres-
sively longer pauses after reinforcement developed. Part of the record for the 12th
day after that of Record A is shown in Figure 2 in B record. Two days after this the

rd simply ceased to respond fo the key! a very important finding!

The foregoing procedure was repeated for a fixed ratio value of 35 with
added pacing and the results were similar: on the 17th day the bird was reinforced
