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ABSTRACT

This study evaluated the Aga Khan University Urban Primary Health Care

Program's effectiveness, six years aller implementation in lower-middle class Karachi.

Thc study supplemented surveillance data which showed two-fold improvements in

health indicators.

One Program and one Comparison area were successfully matched post hoc on

ethnicity and socioeconomic status. Study participants included women in both areas who

had been pregnant in the last 5 years and resident for over 1 year. A total of 1361 mothers

with 1731 children under 5 years of age were surveyed, representing a 94% response rate.

For each GOB1-F Program component (growth monitoring, oral rehydration therapy,

breast feeding, immunization, and fertility control) indicators of Program exposure

(coverage), and outcomes (knowledge, behaviours, and impacts) were collected.

The Program achieved 88% communitv coverage: 85% with outreach visits and

65% with clinic-based services. Factors which potentially confounded the surveillance

estimates included secular improvements in water, sanitation, and socioeconomic status,

along with the utilization ofother health-care providers and health education resources.

The Program's unique services were community health worker outreach (home visits and

educational meetings) and growth monitoring.

Adjustment for confounding factors, by calculating the risk differences between

Program and Comparison areas, diminished the surveillance estimates of Program

effectiveiless by 50 to 90 percent. The Program was found to be effective in improving

most knowledge scores, sorne healthy behaviours, and no impacts. Positive results

included: increased immunization and family planning knowledge scores by 5-10%,

higher maternal-child immunization rates by 10-20%, and greater colostrum feeding

practice by 10%. Negative results included: no additional diarrhea knowledge; no change

in healthy behaviours towards diarrhea treatrnent, breast feeding, family planning or

maternity care; and no health impact on fertility or childhood nutritional status.

Therefore, over and above significant background PHC exposure, the Program's

olltreach home visits were only minimally effective. The Program was unsuccessful in

growth promotion despite very active growth monitoring and nutritional education.

This study demonstrates the necessity for comparison studies in PHC evaluation

to adjust for confounding secular trends in other determinants ofhealth. Inappropriate

attribution ofcrude changes in health status to specific interventions can thus be avoided.
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RÉSUMÉ
Cette étude a évalué l'efficacité du Programme urbain dc soins primaires de

l'université d'Aga Khan, six ans après sa mise sur picd dans unc population de Karachi de

classe moyenne inférieure. L'étude est un complément aux donnécs dc survcillanc.c du

programme suggérant une amélioration de 100% des indicatcurs dc santé. Lc scctcur dcsservi

par le programmc était scmblablc à un secteur de comparaison pour l'cthnicité ct le statut

socio-économique des résidents.

Étaient candidates pour l'étude toutes les femmes résidentes des sectcurs dllpuis au

moins un an et ayant été encdntes au cours des 5 dernières années. Un total dc 1.361 mères

et de 1,731 enfants de moins de cinq ans ont participé, pour un taux dc réponse de 94%. Pour

chacune des composantes du programme (surveillance de la croissancc, réhydratation orale,

allaitement maternel, immunisation, contrôle des naissanccs) des indicatcurs de couvcrture, de

connaissance, de comportement et d'impact furent recueillis. Le programmc a rcjoint 88% dcs

candidates: 85% avec les visites à domicile et 65% avec les scrvices offerts cn c1iniquc.

Des changements dans le temps au niveau de déterminants dc santé autrcs quc lc

programme pouvaient expliquer une amélioration des indicateurs de santé: toutc amélioration

au niveau de l'eau, des services sanitaires, du statut socio-économiquc ct dc l'utilisation des

autres ressources en santé (seul le programme offrait les visites à domicile, Ics rcncontrcs

éducatives et la surveillance de la croissance).

L'évaluation d'impact du programme exigeaient de tenir compte dc l'effct de ccs

autres déterminants. Nous l'avons fait en calculant les différences dans les taux cntrc lc

secteur desservi et le secteur de comparaison. Ceci a mené à une réduction dc 50 à 90% dans

l'amélioration estimée par la surveillance des indicateurs. L'efficacité du programmc sc limite

à une amélioration de 5-10% des connaissances concernant les immunisations et le contrôlc

des naissances, à une augmentation du taux d'immunisation dc 10 à 15% et à une haussc du

taux d'alimentation au colostrum de 10%. Le programme s'est avéré inefficace au nivcau des

connaissances concernant la diarrhée, le traitement de la diarrhée, l'allaitement maternel, la

planification familiale, les soins maternels, la fertilité et l'état nutritionnel des enfants..

En s'ajoutant à des services de première lignes déjà présents, le programme n'a cu

qu'un impact minime. Malgré un effort important de surveillance de la croissance ct

d'éducation nutritionnelle, le programme n'a pas eu d'impact sur la croissance des enfants.

Cette étude démontre l'utilité d'études avec groupe de comparaison pour contrôler

l'effet confondant des déterminants de la santé autres que l'intervention. Ceci évite

l'attribution inappropriée de l'effet de ces déterminants à l'intervention.
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PREFACE

ln 1983, the Aga Khan University (AKU) opened in Karachi, Pakistan with the

objective of providing medical and nursing education with a community health focus.

Thc AKU Dcpartmcnt ofCommunity Health Sciences (CHS) was charged with

actualizing this objective. In 1984, Dr Pierre Tousignant of McGill University became the

first CHS chairman as part of the flcdgling McGill-AKU collaboration.

This research project was first conceived ofby myselfand Dr. Yves Bergevin of

the McGill University Faculty Program in International Health in the Spring of 1992,

after he returned l'rom a visit to enhance McGilllinks with AKU. In Karachi, the need for

an evaluation of the AKU Urban Primary Health Care Program (the Program) had been

identified as a priority.

The initial protocol proposed to study the secondary care referral system l'rom the

AKU community health centers, under the hypothesis that there was a deficiency of

hcalth care options between small primary care clinics and large tertiary care institutions.

To test the feasibility of the project, 1travelled to Karachi over Christmas of 1992.

Through colk,boration with many members of the CHS, it soon became apparent

that a more pressing issue, the lack ofcomparison data for the extensive Program

surveillance data, was a higher research priority. Moreover, there were insufficient

referrals l'rom the community health centers for a longitudinal study to fit within my time

restrictions. The protocol was, therefore, reoriented to an examination ofthe effectiveness

of the Program.

Potential methods for evaluating process and impact indicators and for matching

communities were investigated upon rny return to Montreal. The final study method

reflects input l'rom my thesis committee and other members of the McGill University

Department of Epidemiology and Biostatistics, the Canadian International Developrnent

Agcncy (who supported both my studies and the researeh through a CIDA Award for

Canadians), and AKU. The research was conducted in Karachi during an eight rnonth

period from November of 1993 through June of 1994, with extensive collaboration and

logistic support from AKU.
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Page 1

1. INTRODUCTION

ln 1978, delegates to the International Conference on Prirnary Health Care at

Alma Ata identified Prirnary Health Care (PHC) as the multidisciplinary strategy most

likely to achieve 'Health for Ali by the Year 2000'.174 The PHC strategy has evolved into

many approaches in many diverse places, all aimed at improving health within the

constraints of limited resources.20.160 The Aga Khan University Urban Primary Health

Care Program (the Program) began in 1983 with an objective ofdeveloping effective and

affordable PHC prototypes.75

From 1984 to 1987 the Program was tirst implemented in tive urban squatter

settlements of Karachi Pakistan, each comprising roughly 10,000 people. The Program

continued through 1994, including outreach community health workers, trained

traditiona1 birth attendants and a community health center.75 The Program was based on

UNICEF's 'Child Survival Strategy', GOBI-F (growth monitoring, oral rehydration, breast

feeding, immunization, and family spacing).155.156

The Program was one of few model urban PHC programs in Pakistan, or Asia.

There were plans for Program replication locally and nationally.25 There were even

suggestions that the Program shou1d be replicated internationally. After tive years of the

Program, Husein et al reported:

"Here, then, is the evidence ofeffectiveness and affordability of these (the Aga
Khan University's Urban) PHC systems.,,75(page 592)

For just $2.32 per person-year the Aga Khan University (AKU) reported improved infant

mortality rates from an average of 126 to 64 deaths per 1noo live births.75 ln each of tive

Program sites, the AKU reported paralle1 20-600% improvements in other targeted health

indicators over the tirst 4 years of Program implementation. These consistent 'time-trends'

in AKU surveillance data represented the available AKU evidence to infer 'effectiveness'

on the Program.
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Unfortunately, the AKU time-trend data were limiled in assessing clTcctivcllcss.

Information on concurrent secular trends which might have eaused hcalth improvcmcnt

was unavailable, nor were there eorroborating community-based data. This study was

designed and implemented in collaboration with the AKU Department of Community

Health Sciences to procure as much of the missing information as possible given thc post

hoc situation and praetical constraints.

The thesis is divided into seven chapters. The background information dcscribcs

the Primary Health Care strategy, the Program, ils environment and objectivcs. The

literature review examines AKU's surveillance data in light of the literature, from both

methodologic and substantive perspectives. The study problem and questions arc then

described, followed by the methods used to address them. The study results arc

categorized by the GOBI-F Program components, as is the discussion. The conclusion

synthesizes the GOBI-F results into assessments of Program effectiveness, and study

implications.
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Page 3

2. BACKGROUND INFORMATION

The following chapter situates the Aga Khan University Urban Primary Health

Care Program (the Program) into a global and local context. What is Primary Health Care

(l'HC), ils origins, strategies, and implementation? How are Pakistan and Karachi

situated wilh respect to health and development? How has the PHC strategy been

implemented in Pakistan? What are the specifies of the Prograrn and its objectives? What

evidence was available for the Program's effectiveness prior to undertaking this study?

2.1 Primary Uealth Care (PUC)

2.1.1 The Primary Health Care Strategy

The world's population first began to boom in the late 1600's (1640-1700), and

has been attributed to improved water and sanitation, homogeneity ofdisease, and

improved nutrition with colonial trade and plantations, III The Industrial Revolution

followed a century later (1750-1830) adding occupational health problerns to the Iist of

public health problems which were mostly infectious diseases. However, high infant and

childhood mortality remained the norm until the tum ofthe eentury (1890-1920) when

Europe went through 'the Epidemiologie Transition', in which childhood became healthy

and the health of populations in cilies improved.'J With an increasing proportion of

people with chronic disease, the elderly rather than children became those seen as

diseased. This led to 'the Demographie Transilion' with reduced fertility and squaring of

the population pyramid.91 Industrialized countries have all gone through both transitions,

and similar patterns have begun in many developing countries over the last half

century,lI6.17S

Detenninants of the health improvements which accornpanied the epiderniologic

and demographic transitions are diverse, and have been shown to include socioeconornic
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status, education, water, sanitation, the status ofwomen, the quality and production of

food, and politieal stability.13,135.160 Interventions aimed at improving these determinants

have fallen into two main categories: eeonomic and health interventions. I-Iealth

interventions ean be further subdivided into public health or personal health services

interventions, the relative advantage of eaeh having been debated in the literature. The

bulk of the evidence to prioritize public health interventions came from MeKeown's study

of developed eountries sinee the early 1800'S.110 He argued that eeonomie devclopment

eaused improved socioeconomie status whieh then led to belter nutrition and hygiene.

water, sanitation, and thus the control ofcommunicable diseases. Proponents of personal

health services cite Kohn and White's industrialized country health system review for

evidenee.37.91

ln developing eountries the pattern has not been uniform from economie

development to health.116,117,175 China, Bangladesh, Egypt, Vietnam and Sri Lanka arc

cases in point of mueh better health status than their soeioeconomie status would suggest,

Aigeria and Iraq are among countries with the oppo~ite trend.161.173 Ecologie evaluations

of the differential development patterns have added female literacy and the status or

women to the list ofhealth determinants.26

The Primary Health Care Strategy grew out ofefforts by the World Health

Organization (WHO) and the United Nation's Children's Fund (UNICEF) to l'aeilitate the

epidemiologic and demographic transitions in developing countries. The WHO was

formed in 1948, following World War II and the discovery of antibiotics beginning with

chloroquin (for malaria), streptomycin (for tuberculosis), and penicillin. The carly ycars

of WHO were devoted to helping governments in developing countries build health

centers. By the mid 1960's it beeame apparent that sueh clinie-based interventions were

having little impact on the health of populations farther than 3-5 kilometers from the

health center.20 The reported success ofChina's 'barefoot doctors' provided impetus for

the training ofrura! eommunity health workers (CHWS).116
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A CHW is a local person who is given basic training to deal in a pragmatic way

with simple health problems and health education, hence taking medical tasks and

pushing thcm down the health service pyramid to the humblest and least expensive cadre

ofhealth worker capable of doing them satisfactorily.'67.168,174.'77 Health workers remain in

the community, working part-time usually as volunteers or on a small stipend.20

Through the late 1960's and early 1970's many small-scale Community Health

Worker training schemes were implemented, with widely reported success in improving

health status and reaching under serviced populations.116 This reported success led the

way to the 1978 'International Conference on Primary Health Care' in Alma Ata. The

conference was attended by members of 143 countries and 67 organizations leading to

The Declaration ofAlma Ala,174 which ealled for equity in health [defined as "a state of

complete physical, mental and social wellbeing, and not merely the absence ofdisease

and infirmity"174(page 3)] and to reach the goal of'Health for Ali by the Year 2000'. The

declaration outlined the Primary Health Care (PHC) strategy to attain this goal:

"Primary Health Care is essential health eare based on practieal, scientifically
sound and soeially acceptable methods and technology made universally
accessible to individuals and families in the community through their full
participation and at a cost that the community and country can afford to maintain
at every stage of their development in a spirit of self-reliance and self
determination. Il forms an integral part of both the country's health system, of
which it is the central function and main foeus, and ofthe overall social and
economic development of the community. It is the first level ofcontact of
individuals, the family and the community with the national health system
bringing health care as close as possible to where people live and work, and
constitutes the first element ofa continuing health care process."174(pages 3-4)

Primary Health Care is meant to be integrated into the greater health system to provide

promotive, preventive, curative and rehabilitative care in addressing at least eight

program components: health education, promotion offood supply and nutrition, water

and sanitation, maternai and child health care including family planning, immunization,

control of loeally endemic diseases, the treatrnent ofcommon diseases, the provision of

essential drugs, dental care, mental health, and traditional medicine. PHC is an inter-
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sectoral effort, which requires community participation to correct gross inequalities in

health status in order to attain economic and social developmenl. 174

2.1.2 Implementation of Primary Health Care: The GOBl-F Strategy

Though the components of the PHC Strategy were initially delined shortly aller

Alma_Ata,m,177 a debate has emerged on how to best implementthe PHC strategy.m.I~'

The debate is philosophical, as to whether PHC should be a 'comprehensive' strategy to

empower communities to take charge oftheir health problems,II'.IKO or whethcr l'HC

should be a 'selective' effort to implement the most cost-efficient, effective, and

efficacious technical interventions. lIl,117.166 Proponents of selective l'HC argue that

comprehensive PHC is too idealistic to be implemented by most governmcnts,

highlighting the selective approach's advantages of measurable results, cncouragement of

private sector participation, appeals to donor agencies, promotion of morc advanccd

technologies, and maintenance of the current financial and institutional status quo for

industry and investment.16l Proponents ofcomprehensive PHC point to the l'ailures of the

vertical programs undertaken in the name ofselective l'HC, as quick-fix solutions not

integrated with existing services and long terrn development,II8,13l,140,171 going on to elaim

that PHC needs to be implemented in-lolo to cause the sociopolitical changcs rcquired to

empower the dis-empowered."l.I04.I17.lll In practice, comprehensive l'HC has not becn

easy to implement. Given the diversity ofhealth deterrninants, and the practical problems

in funding and implementing multi sectoral interventions, a selective approach to l'HC

became the predominant paradigm used by development agencies.

However, by the mid 1980's it was obvious that the PHC strategy would l'ail to

attain 'health for an by the year 2000'.1ll·179 ln his opening address to the 1988 WHO

Refleclions al Midpoinl Conference, Mahler highlighted a number of factors in the

failure:
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"the unsettled economic situation, the population explosion, the increasing
numbers of e1derly and the very young, indebtedness and increasing poverty in the
developing countries, urbanization and the migration of people from rural areas,
politicalturbulence, the refugee problem, ilIiteracy, and unemployment. '05(page
79)

UNICEF's efforts to develop a world strategy to deal with these problems Ied to the 1990

World Summit for Children where over 180 nations committed (by the year 2000) to

reduce child deaths by one third, improve health and nutrition, and provide basic

education, c1ean water and sanitation, plus ensure the rights of children, girls and

women. 1S9 In general, there are at least three levels of intervention in PHC programs:

public health measures through mass media and environmental control; preventive health

care through community health workers providing education, early identification and

treatment of common problems; and the provision of facility-based curative services.144

Health service programs (including the AKU Program studied here) usually do not

include mass media or environmental interventions, but rather focus on the last Iwo

levels.

The main selective PHC strategy to be implemented by the health sector was

defined by UNICEF in the early 1980'S.154 Initially called 'GOBI' (growth monitoring,

oral rehydration therapy for diarrhea, breast feeding, and immunization) the strategy has

been expanded, one 'F' at a time, to GOBI_FFF88.155.157.160 (GOBI-F plus family spacing,

female education, and food supplementation). This strategy is meant to lead the 'Child

Survival Revolution'155 by implementing UNICEF's 'Facts-for-Life'156 in a world effort to

improve the health of children. Though the strategy is not without its critics,115,135,171

GOBI has become the basis for the implementation of most health-sector PHC

interventions, including the AKU Program studied here. After some background

information on Pakistan, 1will describe the Program and its objectives.
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Pakistan became independent in 1947 along with what is now Bangladesh as the

Muslim majority area with the partitioning of the Indian subcontinent Sitllated both

geographically and culturally between the Middle East and South Asia. Pakistan has

attracted migrants and traders for over 5000 years.so ln 1900, the population of Pakistan

was estimated at 16 million, which doubled by partition in 1947 to 32 million. and more

than quadrupled by 1981 to 84 million according to the last official govcrnmcnt censlls.slI

With a currently estimated population ofover 115 million, Pakistan is the eighth most

populous country in the world, projected to be fifth by the year 2025.173 The average

annual population growth rate is estimated to have been 3.1 % over the last 20 years,

which is weil over the 2-2.2% average growth of low-income countries. This rapid

growth rate is not projected to slow down until weil into the twenty-first eentury.173

In terms ofdevelopment, Pakistan is below the twenty-firth percentile of countries

worldwide by most ranking systems: weil within the least-developed countnes eategory.

(Pakistan ranks 136 out of 173 countries (21.4%ile)161 by per capita gross national

product, 132 out of 173 countries (23.7%ile) by the Human Development Index"·I, and

110 out of 146 countries (24.7%ile) by child mortalityl60.

Pakistan's relative economic position worldwide has changed minimally over the

last 40 years (real per capita gross domestic product was 12% of the average for industrial

countries in 1960, and in 1990 was 13%, or just be10w average for ail devcloping

countries). Though L'le gap in health status between Pakistan and industrializcd countrics

narrowed somewhat from 1960 to 1990 (the differential in life expectancy decreased l'rom

37 to 18%, and in infant mortality decreased from 80% to 60%),173 Pakistan has fallen

behind other developing countries of similar wealth in terms of the degrec of social and

health status improvements.26
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Sorne of the disparities in Pakistan's relative development have been attributed to

the allocation ofgovemment funds. l3J
,1S8 Though proportional spending on health and

education increased markedly in the 1960's and 1970's it has remained rather static since

1980.lo ln 1990, Pakistan's health expenditure and education expenditures were similar to

other developing countries (4.5% and 3.4 % ofGNP respectively), however military

spending was twice that ofother developing countries (6.6% of GNP).161 Furthermore, the

health budget has been focused on curative services in tertiary care institutions, and only

14% was spent on preventive or promotive programs.18S Despite its apparent low priority,

there have been a number ofPHC interventions in Pakistan.

2.2.2 Primary Health Care Interventions in Pakistan

After Alma Ata in 1978,174 the number of PHC interventions increased markedly.

Further impetus was added in 1990 when Pakistan joined 180 nations at the World

Summit for Children. The PHC interventions are described in UNICEF's Situation

Ana/ysis ofWomen and Chi/dren in Pakistan,ll8 and The Demographie and Hea/th

Survey.lO Supplementary information was obtained by the author while in Pakistan.

ln terms of the traditional health sector, Pakistan has limited health manpower

with almost 3,000 population per doctor, and over 5,000 population per nurse (making

Pakistan one of the only countries with less nurses than doctors). Concomitant with an

urban bias in resource allocation,l8S (70% ofallopathic providers and hospital beds are

located in urban areas where only 30% of the population resides),'61 most govemment

health facilities, are under-staffed, under-supplied, and under-utilized.161 Ali three levels

ofgovemment (federal, provincial, and municipal) maintain health centers. The federal

Basic Health Services Program focuses mostly on rural areas, but recent plans cali for

PHC centers in urban areas as well.109.ll8 Urban health centers are mostly run by the

provinces. In Karachi's province ofSindh the centers are called Family Welfare Centers

or dispensaries. These centers haye minimal staffand support, though they do have
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outreach family planning motivators, trained traditional birth attendants and u5ually

nurses for consultation. Municipal health eenters were not found in the Program's squatter

settlements. Therefore, most of the health care services in Pakistan eomes from the

private seetor,l85 especially in urban areas where 40-80 % of urban residents utilize the

private seetor for aeute eare.80

In terms of non health-sector development, the government's foeus has bcen on

rural areas.60 In urban areas, government efforts eonsist of most\y loans and capital

grants,60 leaving the implementation ofprograms, sueh as water and sanitatioll, primarily

to the non-governmental seetor. 50 With over 8,000 non-governmental orgallizations

(NODs) listed in Pakistanl58 this is perhaps not surprising. Most NOOs implemcllt their

programs on a limited seale, and many water and sanitation projeets arc modelied after

the highly sueeessfui Orangi Pi/DI Projecl in Karaehi.84.l2J

Oovernmental preventive PHC interventions have been modelled on the OOBl

FFF strategy. In terms offood supplementation, sinee 1979 the government has provided

wheat, dried skimmed milk and edible oils to pregnant and laetating women, under the

auspices of the World Food Program. A national nutrition program began in the late

1980's, reeently reoriented to promoting breast feeding, along with the training of medical

and paramedical staff in nutrition, and nutritional surveillance through growth

monitoring.60 In 1994, growth monitoring was rare in Pakistan.149.15'

Pakistan has had a Diarrheal Disease Control program since the early 1970'5

which has provided oral rehydration solution (ORS), inereased awareness of Oral

Rehydration Therapy (ORT), and education for all health workers in clinieal case

management. Paekaged sugar-salt-so\utions (SSS, or Nimkol in Pak1stan) have been

widely promoted and distributed. The program has been successful, with knowlcdge and

utilization of ORT increasing from 10% in 1980155 to 50-90% by 1990.2•15•

Since 1982 the government has trained over 40,000 traditional birth attendants

(TTBA's or dais), with at least one trained per rural village and urban slum.15' Training

relates to safe delivery, identification ofhigh risk pregnancies and referral, motivation for
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tetanus toxoid, breast feeding and weaning food practices. Though data were unavailable

on the overal1 success of the program,133 breast feeding rates are high in Pakistan.2,50

The Expanded Program of Immunization (EPI) was initiated fol1owing Alma Ata

in 1978. The EPI covers six childhood diseases (polio, diphtheria, pertussis, tetanus,

tuberculosis, and measles). Subsequent to WHO and UNICEF support for accelerating

the EPI in 1982, marked success has been reported with immunization rates increasing

from less than 5% in 1980 to over 75% in 1986.155 CUITent childhood coveragc is reported

at 76-90% (depending on the disease) and maternai tetanus toxoid coverage at 42%.160

The government has targeted universal coverage by the year 2000.7

Though the government's family planning program began in the 1950'5, it has

suffered from fluctuating commitment and financing. ISS Only silice 1991 have family

planning services been officially offered at ail government health outlets. The main

government activities include stipends (Rs 500 [Pakistan Rupees], or US$20) for people

to be sterilized, free intrauterine devices, and extensive social marketing and

subsidization ofcondoms. However, a number ofNOOs have been actively promoting

family planning, such as the Family Planning Association of Pakistan (which offers

television and radio programs on safe motherhood and the importance of small families).

Despite these efforts, family planning is under-utilized in Pakistan compared to other

developing countries or Asia.\60 Contraceptive prevalence has increased from below 3%

in 1980 to only 10-15% in 1992.\5S

Pakistan has one ofthe lowest Iiteracy rates in the world with a wide male-female

gap.50,\6l The government's Iiteracy initiative has been through primary education,

recently with a push to build new girls schools. Adult Iiteracy is left to the non

governmental sector. There was a National Task Force on Literacy in 1990 with 40%

NOO representation. Much education also cornes from the private sector with 4% of ail

national schools being private, 25% of which are in Karachi. Despite these efforts, in

1990 the adult Iiteracy rate was only 35% (male 47% and female 21 %), though both were



• BACKGROUND INFORMATION Page 12

•

•

better than the 1970 overall rate of20%.16\ Mean years of schooling were three for males

and 0.7 for females. 'ss

In summary, there have been a number of health-rc1ated interventions in Pakistan.

with accelerated activity beginning five years prior to the studied Program's

implementation. Since the early 1980's, immunization and oral rehydration therapy have

been extensively promoted. Literacy, breast feeding, family planning and nutritional

support (in terms of growth monitoring and food supplementation) were less weil

implemented. In urban settings, PHC exposure has been mostly through the mass meditl

and the private health sector. In 1994, the average urban resident was reported to have

100% access to health services, 84% access to water, and 56% access to modern

sanitation services.so I will now examine the extent to whieh there have been parallel

improvements in health status.

2.2.3 Health Status in Pakistan

Over the last 40 years, world-wide health status has improved more than in the

whole previous human history. Three quarters of the total increase in life expectancy has

occurred since the tum ofthe century. Infant mortality in deve10ping countries has fallen

at an accelerating rate from an average 2% decrease in the 1960'5 through 3% in the

1970'5 to 5% decrease in the 1980'5.\73 Have these improved health trends been

manifested in Pakistan?

In round figures, the current infant mortality rate (IMR) in Pakistan is estimated at

approximately 100 deaths per 1,000 live births, the under 5 mortality rate (U5MR) just

under 150 deaths per 1,000 live births, and the maternai mortality ratio (MMR) al 500

deaths per 100,000 live births.16 \.173 Socioeconomic and health status indicalors for

Pakistan are contrasted in TABLE 2.1 with induslrialized (or developed countries) and

other least-developed (or developing) countries, both prior to Program implementation

(1987) and currently (1992).160.\6\.\73
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Table 2.1: Pakistan's Health Status Before and After Program Implementation
BEfORE Implemenlation (1987)'" AfTER Implemenlation (1992)'" PAKISTAN

Industrial Developing Industrial Developing % CHANGE

SOCIOECONOMIC INDICATORS Countries Countries PAKISTAN Countries Countries PAKISTAN 1987-92 •

Average Population in millions 44 15 III 31.2 15.3 125 13

Population annual Growth Rate 0.6 2.7 3.1 0.6 2.7 3.2 3

Gross National Product Per Capila (USS) 7295 265 351 18884 240 401 14

% Population Urban 73 23 31 75 21 33 6

Life Expeclancy from Birth (years) 75 48 58 76 50 51 2

% Access to safe water (urban areas) - 61 84 - 64 91 7

AduIl Male Litemcy (percent) - 43 41 - 54 4· 18

Adult Female Litemcy (percent) - 22 1 - 32 21 Il
DEMOGRAPHIC INDICATORS

% Population below age 5 - 18 1 7 18 1 -II

% Population below age 15 - 48 4 21 46 41 -2

Crude Birth Raie (per 1000 population) 14 46 4 14 44 41 -13

Crude Death Rate (per 1000 population) 10 19 13 9 16 Il -15

HEALTH STATUS INDICATORS

Infant Mortality Rate (per 1000 Live births) 10 129 III 9 114 95 -14

Under-5 Mortality Rate (per 1000 Live births) 13 209 17 Il 179 143 -20

% children age 12-23 mo \Vasted - 8 14 - 17 Il -21

% children age 24-59 mo slUnted - 46 6 - 56 4 -30

% children ().S9 ma undemourished - 30 6 - 43 41 -35

% children 12·23 ma measles immunized - 33 53 79 51 7/ 43

% pregnant women telanus immunized - Il 2' - 41 4· 56

Contraceptive Prevalence (\Vomen age 1549) 71 1 8 71 13 1 50

% Births Allended by trained pelSonnel 99 23 24 98 28 35 46

MaternaI Mortality Rate Il 420 60C 10 590 50 -17

• Percenl difference calculated as 100 X (1992-198711987)
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Compared to industrialized countries, Pakistan has twicc the iIl-health for most

indicators, with five times the population growth and 10 to 50 times the mortality.

Compared to other least-developed countries, Pakistan is wealthier yct has a highcr

population growth rate. Demographically, Pakistan is comparable to least-devcloped

countries. In ternIS of health indicatol's, Pakistan is better than least-developed countries

in mortality and immunization rates, equivalent in nutrition, and worse in contraceptive

prevalence. The conclusions are similar when urban or rural dis-aggregated data are

contrasted with Asia or least-developed countries.16o.161.l7J

The changes in Pakistan's health status indicators over the last period of Program

implementation are shown in the last column ofTABLE 2.\. Socioeconomic status

improved by 10-15% as shown by literacy and access to safe water. Health status

improved markedly: with 2 years longer life expectancy; 15% decreased maternal-child

mortality; 20-30% gains in child nutrition, and 50% increased immunization and

contraceptive prevalence. These trends fit the pattern of longer term socioeconomic and

health improvements: for example, the infant mortality rate has fallen from approximatcly

140 in the 1960's and 70's, to 90-110 in the 80's and 90's. ilS

Unfortunately, aggregated statistics mask large disparities in health status. There

are marked gender-based, rural-urban, and intra-urban health status differentials in

Pakistan. On average, males are healthier than females. 16o Pakistan is one of the few

countries where the life expectancy ofwomen is less then that of men, partially a

reflection of the extremely high maternai mortality ratio. Pakistan has one of the highest

male to female ratios in the world (1.11 men per woman). The gender-based health

differential has been attributed to low female Iiteracy, selective care ofmale children,15s

and a 10% lower infant and child mortality in boys compared to girls.5o

Aggregated statistics also mask rural-urban differentials in health status. On

average, the urban population in developing countries is increasing at a rate of 3_7%.45

Urbanization in Pakistan has occurred at 4-5% per annum over the last 40 years: leading

to an inerease from 17% of the population urbanized at partition to 33% in 1991.173 At
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present 30 to 50% of urban residents in developing countries live in squatter

settlements,45 and by the year 2000 the proportion is projected to possibly reach 80%.45.69

Intra-urban variations in health status can be marked, with two to three fold

increases in morbidity and mortality when populations with poor housing, sanitation and

water facilities, are compared to those with basic faciIities. 14.7o On average, Pakistan's

urban health statistics are much better than rural ones, for example, the IMR is estimated

at 70-80 in urban areas, and 120-160 in rural areas. Unfortunately, aggregated data

usually over-represent the middle and upper class in urban statistics,17o.l84 which hoIds for

Pakistan where residents of squatter settlements are thought to be missed in Pakistan's

aggregate data.50.67.15S Sorne 32% ofPakistan's urban population are estimated to live in

absolute poverty, compared to 29% in rural areas. 15S Consequently, information about

developing country's urban squatter health is incomplete and ofquestionable validity.5.ls4

Data for urban Pakistan suffer from the same f1aws.4.61.131

Karachi, the site of this study is the largest city in Pakistan, situated on the

Arabian Sea. Il was the seat of the British colonial parliament, the capital of Pakistan

until 1961, and remains the major industrial and financial center. Karachi is among the

most populated cilies in the world with almost 4,000 people per square kilometre. 161 Il has

an estimated population ofover eight million with an annual population growth rate of

6%, or 350,000 new migrants peryear, 2/3 ofwhom settle into squatter settlements. 15s A

total of400 squatter settlements comprise 40% of Karachi's population. The squatters live

with a population density ofapproximating 10,000 people per square kilometre.6

The health needs ofthis urban squatter population, and the limitations in what is

known about their health status, have been the focus ofthe Aga Khan University Urban

Primary Health Care Program.
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The Aga Khan is the religious leader of the Ismaili sect ofShia Muslims. His Agu

Khan Foundation is a large non-govemmental organization which uses the 20% time und

financial donation required ofismaili's along with other funding for development projects

on four continents. The Aga Khan University was planned by the Aga Khan Foundution

to be the 'Harvard of the East' quality medical school for Pakistan.37 Since being built in

1983, there was a significant shift towards a Primary Health Care Orientation.2S

Twenty percent of the Aga Khan University's medical and nursing currieula are

foeused on community hea1th through the Department ofCommunity Health Sciences.7

The objeetives of the Department ofCommunity Health Sciences are:

"to train young people for leadership in addressing the health problems of the
people of Pakistan, particularly those of the more deprived populations through
the primary health care approach."7(page 1) and

"to contribute to improvements in the health services of Pakistan, particularly
through the development of prototypes ofhealth services that are effective and
affordab1e."7(page 1)

These objectives were the driving force for establishment of the Aga Khan University

Urban Primary Health Care Program.
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2.3.2 The Aga Khan University Urban Primary Uealth Care Program

(the Program)

Since 1985, the Aga Khan University Primary Uealth Care Program (hereafter

known as 'the Program') has become gradually established in five intervention sites

situated in Karachi squatter settlements, each with a target population of 8,000-10,000

people.

The goals of the Program mirror AKU's goals: to demonstrate the feasibility of

developing model PUC programs in urban sium areas; to provide sites for field-based

training of students; and to serve as locations for AKU health services research and health

manpower development activities.7 More specifically the Program aims:

"to increase the accessibility, acceptability and availability of selective PUC
interventions; reduce maternai morbidity and morta1ity; reduce mortality and
morbidity in under-S children and other high risk groups; promote community
participation and ultimately management of disease prevention and health
promotion program and project management; and to promote and participate in
community development through inter-sectoral collaboration"6(page 2) and

"to develop teaching/leaming opportunities for medical and nursing students
including to relate to communities [sic], assess community problems and needs,"
plus "participate in planning, implementing, managing, and evaluating PHC
Systems, particularly for the more deprived populations."6(page 2)

In reality the sites are used primarily for teaching and research rather than service.6,25 The

Program is modelled on UNICEF's Facts for Li/e156 and its Child Survival Strategyl35

known as GOBI-F (growth monitoring, oral rehydration therapy, breast-feeding,

immunization, and fertility care).88

The Program has five main components (or main areas of intervention) which

reflect its GOBI-F strategy: home-based growth monitoring, management ofdiarrhea,

encouragement of appropriate breast feeding practices, mother and child immunization,

along with family planning and matcrnity care.
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The Program is implemented through a four-Ievel structure ofpaid health

workers:

a) Community Health Workers (CHWs) are locally recruited and traincd womcn

responsible for monthly outreach visits to 100-150 registcrcd houscholds. Rcgistration

requires no remuneration, but rather is an agreement to allow the CHW to visil. During

these visits the CHWs are meant to monitor the health status ofwomen and children,

provide health education on diarrhea management (Le. the use oforal rehydration

therapy), personal hygiene, environmental sanitation, breast feeding, supplcmental

feeding, growth monitoring, birth spacing, and immunization. The CHWs also providc

simple curative care, and refer those deemed in need of further primary care to the

cornrnunity health stations. For families with individuals at risk (Le. moderatcly or

severely malnourished children, incompletely immunized children, etc.) more frequent

visits are made. Special trips are made to households with incompletely immunized

children on the moming of irnrnunization clinics. The CHWs also organize weekly lane

meetings with 10-12 mothers to provide further health education.

b) Lady health visitors staff the community health stations which are open live days

a week from 8:00 to 16:00. They also supervise the work of the CHWs. In addition to

basic curative services, weekly irnrnunization clinics are provided, along with limitcd

family planning services and appropriate referrals. Health stations have a small

sustainable pharmacy, which sells drugs from the World Health Organization's Esscntial

Drug List without profil.

c) Cornrnunity health nurses, doctors, medical and nursing students support and

supervise the program on an ongoing basis. They are present in the community health

stations 1-5 days per week.
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d) Trained Tradilional birth altendants (TIBAs or dais) provide prenatal care, and

attend home deliveries.

The emphasis of the Program is outreach to registered women in their homes.

Unregistered families are not visited, but can avail themselves of the clinical services.

Surveys done by medical students in two program sites showed that only 5-10% ofthe

population utilized the PHC clinics for care when ill, and most PHC clinics see fewer

than 15 patients per day (not ail of whom are from the targeted population).79 More than

50% ofwomen utilize matemity homes and hospitals rather than the TIBAs, and many

others use other traditional birth altendants.50 There are only 1-2 referrals to secondary or

tertiary care institutions per month, less than half ofwhich are to Aga Khan University

itself.6Therefore, any impact the Program has probably occurs through the CHW

outreach activities.

The CHWs recurrently identify a number ofobstacles to fully attaining their

goals: communities which are more interested in curative than preventive care; the

Istamic custom of female seclusion (purdah), which is especially common with women

of Pathan extraction; limited referral from clinic and none from the TIBAs; trouble

motivating women to come to the clinic; social and polilical instability; plus difficulty

obtaining community participation.6.7.75

Any Program effectiveness is over-and-above these obstacles, the under

utilization of the community health centers, and the minimal referral within the system.

2.3.3 AKU's Time-trend Evidence for Effectiveness of The Program

The Aga Khan University has been very active in monitoring the health status of

its registered population. Pre-program estimates were obtained by small sample surveys,6

and subsequent estimates have been based on reporting by the CHWS.75



• BACKGROUND INFORMATION Page 20

•

•

The baseline surveys were undertaken by successive cohorts of first ycur mcdicul

and nursing students in the year prior to progrnm implementntion for cuch progrnm sitc

(1984-1987). The surveys compiled indicntors of socioeconomic stntus, mortulity,

morbidity, henltn behaviour, and health service utilization.

Since 1987 the Aga Khan University has collected extensive service-bnsed

surveillance data. The data, since 1989, have been compiled into ncomputerizcd

'Management Infonnation System' (MIS),S4,7S,83 which hns evolved over time. Currcntly

the main records compiled by the CHWs are a fnmily folder for each registered fumily, li

child health card, maternai health card, daily activity register, pregnant womnn's register,

and death report fonns. There are also fonns for the traditionnl birth attendants, dnily

outpatient registers in the community health center which include morbidity information,

and extensive cost oocumentation. Indicators are tabulated monthly, quarterly or yeurly

depending on the indicator. Over time, the number of indieators collected has been

substantially reduced in efforts to decrease the over 50% proportion of CHW's time

presently spent keeping records. The indicators which were inc1uded in the MIS at the

time ofthe study are listed in APPENDIX I.

Time trends in key Progrnm health status indicators comparing pre-progrnm

(baseline) survey data to 1992 surveillance data are shown in TABLE 2.2. Concurrent

estimates in similar indicators for Pakistan as a whole are shown in TABLE 2.3. Pre

progmm estimates are equivalent in both tables, well within the overlapping confidence

intervals. Health status has universally improved, however the Progrnm indicators have

consistently improved at least two-fold more than the aggregated Pakistan indicators. The

differentials between time-trends in AKU surveillance data, and concurrent trends in

aggregated urban Pakistan statistics represented the evidence for Progrnm effectiveness

which existed prior to this study.
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Table 2.2: 'Time-trends' in Health Status Indicators for AKU Program Areas 1984-92

•

Health Status Indicator Pre-Program Present %

Aggregated for the 5 Program Sites 1984-775 19926,75 change

Infant Mortality Rate 126 64 -50%

Under-5 Mortality Rate 177 84 -50%

% Children Underweight 44% 41 % - 7%

% Children Under-5 Ful!y !mmunized 48% 85% +80%

Contraceptive Prevalence 10% 26% + 160%

% Wom~n Age 15-49 Tetanus Immunized 21 % 92% +340%

Table 2.3: Trends in Pakistan's Health Status Indicators 1985-92 155.158.161.162.173

•

Pakistan's Health Status Indicator 1985 1992 % change

Infant Mortality Rate 120 95 -20%

Under-5 Mortality Rate 180 143 -20%

% Children Underweight 52% 40% -23%

% Children age 12-23 mo Fully Immunized 47% 76% +60%

Contraceptive Prevalence 8% 12% +50%

% Women Age 15-49 Tetanus Immunized 18% 42% + 130%
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3. LITERATURE REVIEW

How can the effectiveness ofPrimary Health Care programs be mcasured? Which

indicators are important, and how can they be related into a conceptual framework? What

evidence exists for the effectiveness of GOBI-F based PHC interventions in general?

What were potentiallimitations of the methods used to obtain the AKU time-trend

evidence for effectiveness of the specific Prograrns studied? Are the results reliable and

valid? Are the results credible in view of PHC' evaluations elsewhere, and in view of what

is known about the many confounding factors and secular trends which influence health

status?

3.1 Measuring the Effectiveness of Primary Health Care

Subsequent to Alma-Ata a debate arose as to how progress towards 'Health for

Ali' was to be evaluated and measured. The debate culminated in the 1981 publication of

an officiallist of indicators.176 Subsequently there have been minor modifications to the

list,19 expanding from mortality and morbidity to include assessments ofquality-of-life, 173

disability,160 occupational health,IS7 along with measures of inequalities in health and thc

distribution ofresources (i.e, male-femalel61 and rural-urban differentials"S).

Population estimates of these matemal-child health status indicators can be

obtained from existing vital registration, population census, health service records,

disease registers and special surveillance systems,I29,I32 Health service records provide

encounter-based information which often cannot be linked to a true population

denominator, and is biased through missing the non-users,4,131 In Pakistan health service

records are inconsistently kept and reIatively inaccessible for research.so Generally, in

deveIoping countries vital registration, disease registers and surveillance systems are poor
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to non-existenl,28,lso This is also true of Pakistan which officially has had vital registration

for more than a century, yet continues to have incomplete and inaccurate data.so

Due to the limitations ofother data, population-based data for developing

countries, including Pakistan, are based mostly on existing censuses supplemented with

surveys, The tirst round of internationally comparable surveys were the World Fertility

Surveys which collected birth histories, fertility, fertility-related-behaviour, child

mortality, birth spacing, maternaI education and household characteristics in 43 countries

from 1974 to 1982,109 This evolved into the Demographie and Health Survey with the

addition of immunization, health care utilization and child health indicators, Since 1984

there have been 39 Demographie and Health Surveys in 30 countries, 173 Recently,

internationally comparable economic information is being collected through the Living

Standards Measurement Surveys designed by the World Bank.17J

The main indicators used in international health assessment have evolved frorn

these international surveys. Annual indicator estimates are compiled for each country

from local or national surveys with mathematical projections between surveys.173 Since

the mid-1980's these estimates have been compiled annually in the UNICEF's The State

ofthe World's Chi/dren publication,IS4,ISS,IS7,IS9,160,162 which has ranked countries by infant

and under-5-mortality. Since 1990, the United Nations Development Program annual

publication The UNDP Hl/man Development Report ranks countries based on an evolving

index ofdevelopmenl,161 The World Bank recently supplemented the health indicators in

its annual World Development Report for 1993, entitled Investing in Health, 173 which

ranked countries based on Gross National Product (GNP) per capita.
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The diversity of indicators included in the above mcntioned publications rcquire

categorization to be of use in effectiveness evaluation. There are at least five broad

categories, each defined differently throughout the literature.93.1J2.163 For this study, the

following categories are defined as modified from Schrettenbrunner and Harpham: 134

•

a) inputs:

b) process:

c) outputs:

d) effects:

e) impacts:

physical and human resources mobilized to producc planncd outputs

the array ofactivities aimed at affecting outcome and impact (Le. health

education, primary and secondary care services)

the product of the system (Le. service)

the effects of the outputs (Le. knowledge, attitudes and practices)

changes in biology (Le. mortality, morbidity, nutritional status)

•

Inputs and outputs are best measured using service-based information.4•1J2 Process,

effects and impacts are best measured with community-based inforrnation.92 This study

was cornmunity-based, measuring the latter group ofcategories. To relate Program

exposure (utilization/coverage) to Program outcomes, the conceptual framework shown

in FIGURE 1was developed.
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Figure 1: Conceptual Frarnework for PHC Prograrn Effectiveness Evaluation

•

•

"process" Indh:lltors ••••.> "cff~t" IndlClltors ••••.> "Impnc:t" indiClltors

Program Caverage ----> Intermediate Outcomes ---> Hea/th Impact

Program Exposure

-> Health Knowledge

-> Healthy Behaviours

-> Health Status Impact

3.3 General Evidence for pue Program Effectiveness

Epidemiologie studies have a number of possible designs c1assified (by

decreasing validity or strength ofevidence) as follows: randomized controlled trials,

longitudinal studies, case-control studies, quasi-experimental designs, cross-sectional

surveys, ecologic studies, and descriptive studies.129 Thesc studies typically relate a

number ofexposures to a number ofoutcomes. Over the past decade, there have been

criticisms ofprograrn evaluations which simply related what was put 'in' to a prograrn to

what came 'out' of a prograrn.ll2.ll4.16l

Prograrn evah:dtion must also explore the 'process' or degree to which a prograrn

has been successfully implemented, to avoid deeming an intervention ineffective due to

problems in implementation, or in the appropriateness of the population for the

intervention.61 Many factors are important in the process ofPrimary Health Care

implementation including: socio-cultural, financial and geographic accessibility; planning

and integration within the broader health sector; the development of health care tearns; a

focus on infrastructure, support and management; and multi sectoral approaches to health
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development. 13,S3,S7,S8 Ali ofthese factors should be considered in a Primary I-Iealth Care

effectiveness evaluation,

The basic epidemiologic study framework has been modi lied for the program

effectiveness assessment of preventive health interventions,6s,m water and sanitation

programs,43,66 and health education eurricula,lDl From these authors, a quality of cvidenec

grid was developed for my examination of the literature. The study grid (in dccreasing

strength) was as follows: randomized controlled trials; longitudinal (cohortlcase-control

replicated); cross-sl;ctional (quasi-experimental) time-serics or ecological comparisons;

descriptive studies; and the opinions ofexperts.

Manuals of program evaluation exist in the education61 and health promotion'"

Iiterature. From these sources, the consensus is that to attribute effectiveness to a

program, descriptive studies or the opinions ofexperts are insufficienl. Evidence should

be drawn from only those studies with a comparison population (either external or

internai over time) in an experimental, quasi-experimental, or observational design

allowing one to quantify and control for effect-modifiers and confounders of

effectiveness,6s Accordingly, only studies fitting the first three categories in the study grid

are reviewed here.

Efficacy is the degree to which an intervention works in an ideal setting, and

effectiveness considers the degree to which an intervention works in a real selting.34,131

The efficacy of the various PHC strategy's GOBI-F components were demonstratcd in

many studies during the late 1970's and early 1980'S,116,156 There has also been reasonablc

evidence for the effectiveness of most PHC components selectively implemented in rural

areas.2D

Taken one-by-one most of the above PHC components have been shown in

observational or exp(;rimental studies to lower infant mortality rates to the World Summit

for Children's goal of70 per 1,000 live birtbs,IS9 The evidence for such selective

effectiveness is particularly convincing for the following PHC components: water and

sanitation interventions,43,44 ir.lmunization,9,76,99 and the treatment of common iIInesses
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(including Oral Rehydration TherapylS6 and antibiotics for pneumonia63,8S,120), The

evidence for other components of the PHC intervention (growth monitoring,17,S6 family

planninglO9 and prenatal care)142 is less clear,

When implemented in comprehensive rural 'pilot-projects' the PHC strategy was

shown to be effective in bringing about impressive health improvements,I7,S6 Among the

best examples are the Jamkhedll6 and the Narangwal Projects in India.14s

A review ofthe evidence for effectiveness oflarger scale rural projects was

published by Berman in 1988.20 The Iimited quantitative evidence reviewed came from

internai documents of funding agencies, and hence was inaccessible for review here.

Berman concluded that there was, however, ample evidence for the effectiveness of

small-scale 10cally-initiated PHC projects, but Iittle evidence for the effectiveness of

large-scale programs. Though the large-scale programs did increase the coverage and

equity ofhealth service delivery, there was inconsistent evidence ofsubstantial health

impact. Specifically, there was quantitative evidence supporting the impact of sorne

components (immunization, plus oral rehydration, pneumonia and malaria therapies), but

Iittle quantitative evidence for the impact of the remaining components (health and

nutrition education, referral, and community activity). 1have built on Berman's review to

examine a Medline search ofthe subsequent ten years (1985-1994).

The Medline search was Iimited to evaluations of programs with community

health workers which measured indicators of GOBI-F interventions similar to the studied

Program, and included process, effect and impact indicators rather than inputs, outputs or

more proximal measures ofCHW functionality.11,107 Only 18 publications met the

inclusion criteria,8,16,30,32,33,36,42,46,S6,62,64,77,8S,87,88,98,120,146 two pairs ofwhich were publications

from the same studies analyzed differently and Iwo ofwhich were insightful reviews of

the evidence from other studies32,46 One study was added from unpublished sources in

Pakistan.123 A total of 14 separate studies were reviewed and shown in APPENDIX II

which Iists the studies in three groups: longitudinal studies, cross-sectional studies with

extemal contrais, and cross-sectional studies with only intemal comparison over time.
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Details are included ofthe study location, date, type and duration of intervention, study

design, sample size and data collection instruments, indicators used, along with a critique

ofthe study strengths and weaknesses. The tables are ordered from strongest to weakest

design, and the studies within each table are similarly ordered.

Using the study grid, the Iiterature review included one randomized controlled

trial, five longitudinal studies, five cross-sectional studies with extemal comparison

(three with full pre- and post- quasi-experimental designs, two with post- only quasi

experimental designs), and three with repeated cross-sectional studies in one population

only. As different studies examined different indicators, TABLE 3.1 summarizes the

results by the number of studies which examined specifie GOBI-F interventions, or the

impact ofgeneral PHC programs.
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Table 3.1 : Result Summary from the 14 Reviewed PHC Effectiveness Studies

Specifie GOBI·F Intervention or Intermediate Outcomes Hard Outcomes
General PHC Impact Indicator (knowledge & behaviour) (impact)

Growth Monitoring (nutr) nil 3/3 neg

Oral Rehydration Therapy (ORT) 6/8 pos, 2/8 neg nil

Breast Feeding (BF) 1/1 pos nil

Immunization (Imm) nil 6/6 pos

Family Planning (FP) 5/6 pos, 1/6 neg nil

Prenatal Care (Prenatal) 2/3 pos, 1/3 neg nil

Pneumonia Treatrnent nil 2/2 pos

Perinatal Mortality Rate (PNMR) 2/2 neg

• Infant Mortality Rate (IMR) 2/5 pos, 3/5 neg

Under Five Mortality Rate (U5MR) 3/5 pos, 2/5 neg

Child Morbidity Rate 1/1 pos

•

In terms ofGOBI·F intervention effectiveness: the evidence for oral rehydration

therapy, immunization, family planning, and pneumonia treatrn(;nt are consistently

positive; the evidence for prenatal care and the three mortality variables are contradictory;

and evidence for growth monitoring is negative. The evidence for breast feeding is

Iimited to one positive study. In terms ofgeneral PHC program impact, evidence for

mortality impact is contradictory, and morbidity impact Iimited to one positive study.

This Iimited number of rigorously designed PHC studies is consistent with a

recent review of health education interventions which found only four. 102 The number of

PHC programs currently implemented is much greater than the number ofpublished

articles, which points to either a lack of program evaluation, or potential publication bias.

Since the reviewed studies have predominantly positive results, positive publication bias

cannot be ruled out.
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Though all 14 studies adjusted for confounding exposures to sorne degrec by

design, few described their methods or the comparability of the exposed and non-exposed

populations (except the study by Rashid which had a poor match), Many did not use the

comparison group in the analysis (including thc only randomizcd controlled trial), Either

the duration of intervention (one year or less in halfthe studies), or the samplc sizc

Iimited the ability of the study to detect the hypothesized differences in all but 5

studies,30,42,62.64.77.8S.\46

Where pre- and post- cross-sectional data were collected for both exposcd and

control populations, adjustment was required for secular improvements observcd in the

comparison group. These studies, therefore, demonstrate the need to adjust for sccular

trends in health status. Unfortunately, the Iimited analyses of the reviewed studics makc it

difficult to assess the degree ofconfounding by non-secular factors such as

socioeconomic status and education.

Only four of the reviewed studies Iisted the variables on which communitics wcrc

matched, and none evaluated the quality of the match. The strength of the comparison

between areas depends on their degree ofsocioeconomic and demographic similarity. A

review of Iiterature for definitions of socioeconomic status over the last 20 years rcvcalcd

45% of studies using education, 22% used occupation, 15% used income and 18% uscd

composite measures. IDD It has been argued elsewhere that multiple measurcs must bc uscd

to properly assess socioeconomic statuS.27.4\ Demographie similarity can bc asscssed

using the procedures from taxonomic or grouping analysis, adopted from thc social

sciences,127 into epidemiologic studies. 114

It has been argued that the effective program evaluation samplc sizc should

ideally be Iimited to the number ofcommunities included,3' however, other authors

counter that such a purist approach would make the finding ofsignificant Program cffcct

essentially impossible.8•• \03.16. Though exposure to PHC is at a community or houschold

level, most of the reviewed studies were analyzcd at an individuallevel. No adjustment

was made for clustering of individuals within households. A number ofauthors havc
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recently discussed statisticaltechniques to correct for such clustering.39,40,ss.108 Clustering

artificially inflates the study sarnple size in proportion to the intraclass (or intra

household) correlation coefficients. Coefficients above 0.3 are felt to require adjustment

through multiplying the standard error of the study estimates by the intra-class correlation

coefficient times a factor approximately the square root of twO.1.49

ln summary, the literature review included only 14 published PHC evaluations in

the last ten years, ail ofwhich had significant shortcomings in either the design,

community matching or analysis. There are Many explanations for the lack of weil

controlled studies including: the numerous factors which influence health status without

knowledge oftheir relative effects; the ethical considerations of using a control

population; and the costs of prograrn evaluation. l64 These factors contribute to the

inherent difficulties in attributing specifie effects to specifie interventions, while

adequately controlling for confounding influences of prograrn effectiveness. With these

problems in mind, 1now move on to a methodologic critique the AKU surveillance data,

followed by a substantive comparison to other available data.

3.4 Methodologie Review of AKU Time-trend Evidence for

Program Effeetiveness

3.4.1 Pre-Implementation Estimates: The Baseline Surveys

The pre-implementation surveys have been perforrned since 1983 by subsequent

cohorts ofAKU medical and nursing students. The first (in 1983) included only 507

households,7 when accurate estimates ofchild mortality and morbidity require a sarnple

size ofseveral thousand mothers. ISO Subsequent surveys constantly modified the

questionnaire, approaching almost halfof the required mortality sarnple size by adding a

'quick COllOt survey' (one page of basic socio-demographic variables) on approximately

1,300 households to the 'in-depth survey' asked of392-581 mothers. Unfortunately, the
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quick count survey did not inc1ude a pregnancy history, but rnther questioned births and

deaths in children under the age of five during the last 12 months (one yenr recall).

The reliability of one yenr recall for mortality has been repeatedly criticized

throughout the Iiterature due to recall bias with telescoping of bo~h births and deaths into

the recall period.23.150 There also have been problems of under-reporting neonata\ deaths.2"

Since the early 1980'5 the main international surveys (the World Fertility Survey and the

Demographie and Health Surveys) have moved to a truneated five-yenr birth history as

the only way to get reliable estimates of infant and child mortality.2",50

In the later pre-implementation surveys full pregnancy histories were asked of

only 400 women in each site, and the mortality estimates are based on mortality reported

in the quick-count. Given the fluctuations in mortality, many authors c1aim that rates

should be averaged over 3-5 years to look at trends.28•
ISO Furthermore, there is evidence to

show that medical interviewers introduce biases into a survey through mediealization of

the interview.137.150 Given the medical students non-blinded status

there is a further potential bias towards defining the initial health status to be as poor as

possible.

In summary, the reliability of the baseline mortality estimates is potentially

Iimited as they were obtained using imprecise and possibly biased methods by

inexperienced and possibly biased interviewers on a sample size too small for stable

estimates. ûther indicators would be subject to the same problems, though to a lesser

degree. The AKU baseline estimates could be biased in either direction, but arc most

Iikely to be negative (towards a worsened health status) given the biases of the medical

students.

3.4.2 Subsequent Monitoring: The Management Information System (MIS)

The Management Information System (MIS) is a surveillance system based on

reports of the AKU CHWs from their monthly home visits.75 The yearly mortality
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cstimatcs in each Program site are based on 200-300 live births, 15-40 infant deaths, and

only 2-15 child deaths. Therefore, the estimates have large confidence intervals, and the

rates could fluctuate markedly due to the omission ofa few vital events. Sorne events are

misscd whcn women retum to their place oforigin to give birth, and for the subsequent

Muslim 40 day period ofstrict seclusion.7S When they retum, reporting would potentially

bias mortality estimates in a positive direction by missing stillbirths and neonatal deaths

(who would not need registration for immunizations). Given that the health workers see

the mortality rates as a main indicator of their effectiveness, they would be potentially

biased towards under-reporting morta1ity, ifan event (such as residency) was difficult to

c1assify. However, there are a number ofquality control and reliability checks ofCHW

reports, so it is unlikely that there are major errors in reporting ofthe vital events. With

regard to the other matemal-child indicator estimates, the same biases could apply, but

there are less issues with less potential for fluctuating rates.

Therefore, the MIS is a compilation of good quality data, collected monthly with

quality control. Unfortunately, the MIS data are limited to the registered population,

which is a subset (the Program users) of the whole community. During the first year of

the MIS only 30-60% ofthe community was registered, and currently 75-90% are

registered. The registered population is likely to include innovators whose hcalth

knowledge and practices are better than that of the general population.61 Given the

sclection-bias ofa motivated registered population, the MIS is likely to have over

estimated the health status (positive bias) of the community, especially in the earlier years

of the Program.

The data problems are further complicated by the fluidity of the community.

Annually a 10% in-migration is mostly from rural areas, and a 5% out-migration is either

to a better neighbourhood or back to the rural area.6 Assessment ofchanges in community

indicators over time must, therefore, take the population's mobility into account. Newer

migrants are less likely than more long terrn residents to be registered with the program,
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and more likely to have a poorer health status.170,184 Therefore, the mobility may bias the

MIS estimates in a positive direction, towards overestimation of health status.

The MIS has further limitations. Spill-over to the non-registered population

cannot be measured nor can other intermediate variables on the causal pathway from

health system exposure to improved health status (knowledge, attitudes, practices. and

health-seeking-behaviours to health providers other than within the AKU system).

Depending on the importance of these variables, the MIS could have limitations in

assessing effectiveness. Ifpresent, any bias in the MIS is like1y positive (i.e. over

estimating health status).

Putting the possible biases of the two data sources together, would rcsult in a

combination where the baseline studies have possible negative bias, and the MIS possible

positive bias. Given the lack of information on confounding influences, and the

reportedly improving health status in Pakistan, it is likely that AKU's evidence over

estimates the Program's effectiveness. However, given the limitations of Pakistan's

statistics background information on potential secular trends in the health status of similar

Pakistani urban squatter settlements is required.

3.5 Substantive Review: Comparison to Outside Data

The Aga Khan University has twice collected supplementary data with potential

information about Program effectiveness. In 1989, a weil designed maternai and infant

mortality survey (MIMS) was carried out in ail Program sites, and in one comparison

area.'l For each of the sites, improvements were consistently seen in health outcome

indicators when comparison was made to pre-implementation surveys, which suggested a

positive Program effec!. However, when the results of the comparison area were

contrasted to the Program area contiguous with it (in which the Program had then been

implemented for over 5 years) the maternai and infant mortality rates, and contraceptive

prevaience rates were equivalent.6 Though this equivalency might suggest the Program

had been ineffective, there was also the possibility in the comparison area ofspill-over
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exposure from the Program, and ofexposure to health workers trom a nearby

development project (the Orangi Pilot Project}.84 The implications of the MIMS survey

for Program effectiveness were, therefore, inconclusive.

In early 1993, a survey was undertaken in an area proposed for Program

expansion.6 Infant and child mortality rates on one year recall were similar to those

reported in contiguous Program areas. 112 A repeat survey in the same area, using an even

less reliable estimator (3 year mortality recall) estimated higher mortality rates, more

comparable to the pre-implementation Program area's estimates. The specific data and

methods are unavailab1e, however both studies have limitations: small samp1e size of

600 househo1ds, and the potential incomparability of the survey and Program populations.

Despite these limitations, both the 1989 and 1993 studies provide enough

evidence to generate a hypothesis that health outcomes in Program neighbouring

communities are potentially equivalent to those ofProgram areas. In other words, there is

evidence of parallel improvements in health status in neighbouring communities, which

would be due to either Program spill-over or secular trends in health determinants

extemal to the Program.

The five pre-implementation surveys were performed sequentially, one year apart.

There were no obvious secular trends in health indicators across surveys. However, the

surveys were differently worded and the communities were not elhnically or

economically comparable. Therefore, an estimate of background secular trends in squatter

settlements cannot be made trom within AKU's baseline data, and the best comparison is

to other urban data.

There are two recent outside sources of good population-based data on Pakistan.

The first is cross-sectional: the 1990-91 Demographic and Health Survey (PDHS}.2 A full

description of the methods, reliability and validity of the measures is available.so As part

of the WHO's worldwide Demographic and Health Survey, the PDHS was a stratified

clustered systemic random sample of8,019 households in Pakistan. The results have
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narrow confidence intervals, even when dis-aggregated to major city, other-urbnn, and

rural categories.

The other data source is longitudinal: the 'Early Child Health in Lahore' cohort.7H

The study systemically chose three communities to be representative of Pakistnn's urban

poor, peri-urban sium, and village population. The comparison population were women

ofmiddle soeioeconomie elass, who registered with obstetricians. In 1984, baseline

sur/eys were earried out on approximately 1000 households in eaeh of the three

communities. Pregnancies and the resulting children bom were followed longitudinally

until 1989. A whole supplement ofActa Pediatrica 10.67.78,81.86.106.186.187 is devoted to the

results of the study. Other than possible selection bias in community selection, the data

appear to be of good quality.

Other surveys have been carried out including the National Nutrition Survey in

198l, and the Population Contraception Prevalence Survey in 1984.so Reports of thcse

surveys were not available for methodologic review, however their results were

consistent with the PDHS and Lahore data. The last government census was in 1981, and

a repeat is unlikely in the near future due to the political ramifications of the results. IS8

This infonnation is too dated for comparison to AKU data.

ln TABLE 3.2, pre-Program (baseline) data aggregated for ail five Program sites

are contrasted with the most comparable estimates from the above studies: the Lahore

Cohort urban sium, and the PDHS Major City estimate. In tenns of soeioeconomic status,

the AKU population was comparable to slightly less weil off. Demographie status was

similar. Health status was 10% poorer. Ali estimates were significantly better than the

Lahore Cohort's peri-urban and village estimates and the PDHS rural estimatcs.

A similar pattern was noted where recent Management Infonnation System

health status indieator rates were contrasted with rural and major city PDHS estimates.

Compared to the PDHS major city estimates, irnrnunization rates (both childhood and

maternai) rates were 10-15% better in AKU sites, though nutrition, family planning and

prenatal care indicators were similar.
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Putting the extemal comparisons together, the baseline data were substantively

comparable to other urban estimates for Pakistan: describing a lO% less weil off

community in terms ofsocioeconomic and health status, which could be in part explained

by the negative study bias suggested above. Comparison ofongoing surveillance data

also demonstrates a substantive similarity in ail outcome indicators save immunization.

ln summary, a comparison to outside data sources suggested that the AKU pre

Program and surveillance data were reasonable in terms oftheir magnitude, hence the

data were adequately reliable. Outside data also suggest secular improvements in health

status concurrent with the Program.



•
LITERATURE REVIEW

•
Page 38

•
Table 3.2: Comparison of AKU pre-implementation survey to data for urban Pakistan

1984·87" 1990.9150 1984-87" 1984·87"

LAHORE' PDHS·· AKU··· AKU"·
SOCIO-ECONOMIC INDICATORS Urban Sium Major City Mean Range

Mean Persons per House 5.6 7.2 7.1 6.7-7.6

Mean Rooms per House 2 1.6 2 1.7-2.1

Mean Persans per Room (Crowding Index) 4.1 4.5 3.7 3.2-4.2

Median Monlhl)' Family Incarne (pakistan Rupees) 1290 - 1472 1250-2000

Median Pcr Capita Incarne (pakistan Rupees) 230 - 209 190-300

% Househotds \\;lh Prh'ate \Valef Hookup - 79 28 5-49

% Houscholds \Vith a Modem Toilet 99 89 75 35-88

% Households \\ith Etectricity - 98 77 60-90

DEMOGRAPHIC and HEALTH ST. 'TUS INDICATORS

% Population Male 51 52 51-53

% Population bclow 5 - 13 20 18-21

% Population bclow 15 45 42 49 47-50

% Population abo,"c 60 - 5 4.5 3.5·5.2

Crude Dinh Rate (per 1000 population) - 34 41 41-44

Infant Mortll1i~' Raie (per 1000 Live binhs) 107 74 117 93·145

Doder 5 Monalit)' Rate (per 1000 Live births) 184 94 168 110-240

% manied women c\"cr using Contraceptives 21 17 14-21

Cum:nt Contraccpth'c Prc\'alencc women age IS-t9 19 10 6-14

• Lahon: Cohon Siudy: Data from the baseline survc)" of 1.000 bouseholds in a S)"slcmicaJly choseo urban sIum

•• PDHS: Pakistan Demographie: and Heahh Sur\"ey: abo\'e data from the 'major cit)' portion', or 2.200 of 18.0 19 randomly sW'\'c)'cd Pakistani houscbolds
••• The Aga Khan Uni\"ersit)" Program Pn:-implcmentation SW'\'c,,'s a\'craged for all S Program sites
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4. STUDY PROBLEM

4.1 Problem Statement

ln 1993, the Aga Khan University's Urban Primary Health Care Prograrn

surveillance data indicated paralleltwo-fold improvements in health indicators in five

Program sites over five years of Prograrn implementation. There were five reasons to

supplement this surveillance data.

First, the data reliability and validity were open to methodologic critique. Pre

implementation (community-based) survey data were compared to post-implementation

(service-based) surveillance data despite potential incomparability.

Second, data were not collected on a comparison population which was

unexposed to the Prograrn, and estimates of the same fcom outside sources may not have

included the squatter population served.

Third, since Program implementation, there had been concurrent general

development and specific health-related services and interventions fcom the

govemmental, non-govemmental, and private sectors, an unknown proportion of which

reached the Program areas.

Fourth, concurrent improvements in the health status have been recorded for two

populations which were unexposed to the Prograrn: urban Pakistanis in general, and

possibly two specific communities neighbouring the Prograrn.

Fifth, infant mortality rates of 50-60 per 1,000 live births were achieved with

AKU's full GOBI-F intervention, yet similar effects have been reported with individual

GOBI-F components alone.

The descriptive surveillance data, therefore, were insufficient to infer Program

effectiveness (the analytic association between improvements in health status and

exposure to the Prograrn). To assess Prograrn effectiveness, adjustmcnt needed to be

made for concurrent secular trends in deterrninants ofhealth extemal to the Program.

Community-based estimates of four types were required: indicators ofProgram

exposure, indicators of health knowledge and behaviours on the causal path fcom
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Program exposure to health impact, indicators ofhealth impact, and estimates of the

concurrent health-related development externat to the Program. To obtain these estimates,

this study was designed and carried out in collaboration with the AKU.

4.2 Study Questions

To test Program effectiveness, the central study question was:

What has been the benefit orthe Aga Khan University Urban Primary

Health Care Program over and above the background seeular trends in the

health status within Karachi squatter settlements?

To answer the central study question, four subsidiary questions were addressed:

a) What was the degree of Program exposure (Le. was the Program

successfully implemented)?

b) What were the improveme!!ts in health outcomes at the community-Ievcl?

c) Have there been change~ in confounding factors ofProgram effectiveness

(Le. interventions and secular changes in other determinants of health)?

d) Was the Program effective (ie. f(\r each GOBI-F Program component, how

much of the observed health improvements should be attributed to

confounding factors and how much to Program effectiveness)?
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5. METHOnS

5.1 Study Design

A post-post quasi-experimental designlS was used to supplement the AKU

surveillance data. The data were obtained through parallel cross-sectional surveys in

two matched populations:

a) Program Area residents of one squatter settlement with the Program from 1987

through 1994, hence 'exposed' to the Program for up to 6 years.

b) Comparison Area l'esidents ofa neighbouring squatter settlement, chosen to be

'unexposed' to the Program or other outreach PHC, and matched to

the Program area on socioeconornic status, ethnicity and other

determinants of health status over the previous S-IO years.

• 5.1.1 Design Assumptions

a) Current matching was a reasonable proxy for pre-Program status, as trends in

socioeconomic status and ethnicity were likely to have been consistent between

neighbouring squatter settlements over the previous S-I0 years.

b) Secular trends in potentially confol'''ding determinants ofhealth status (economic

development, education, health services, water and sanitation) could be identified

by a qualitative investigation utilizing local key informants.

c) Exposure was expected for a11 residents of the Program area, regardless of

individual family exposure, due to spill-over between households. l84

•
d) Differences in community rates or proportions with adjustrnent for secular trends,

therefore, were the appropriate statistics to test.
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The study was limited to six months of lieldwork beginning in November 1993,

whieh ruled out prospective experimental or cohort designs. The Progrnm had many

potential outcomes, which limited the usefu1ness ofa case-control design. A full pre- and

post- quasi-experimental design was not feasible due to the unavailability (from AKU or

other sources) of pre-implementation data on a control population. The post-post quasi

experimenta1 design, therefore, was the best possible given the post hoc situation, the

urgeney ofthe question, and practical constraints.

A number ofauthors mention the problems of including a comparison or control

group in Primary Health Care evaluation. 134,IIO.I64 The problems are methodologic (the

diffieulty ofmaking and maintaining a valid comparison), conceptual (can two

communities be truly similar), practical (the additional costs of studying comparison

areas and diffieulties in maintaining community involvement once the variables and

methods are delined), and ethical (the issue ofhaving an unexposed population when the

intervention is deemed effective). A comparison population was vital for this study

because there was no other way to obtain an estimate of the background exposures and

outcomes in neighbouring squatter settlements. Methods were developed to address cach

of the above listed problems, descriptions of which are included in the relevant sections

below.

As community-based estimates were needed to complement the service-based

Management Information System, a eommunity survey was the appropriate data

collection method. The main advantages ofthe survey were efficiency ofdata collection,

collection ofexposures, outcomes, and confounders at the household level, and the

inclusion ofexposures outside the Program.29,92.128

The study was a one-to-one comparison ofcommunities, which could have

dissimilarities unmeasured in the study (Le. community organization, cohesiveness and

character). These differences were qualitatively looked for, and known quantitative

variables were measured. Unlike the community comparisons reviewed previously, this

study adjusted for differences in matching variables at the household level, and for the

design effect of clustering within households.
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A large body of literature exists on the basic methods for community

surveys,4.29,91.ll9 and on their application in Primary Health Care Research.l.Sl,90.91.122 A

further body of literature examines the modification ofcommunity surveys for

developing countries,28,92,ll7.144,1S0.177.184 and the associated methodologic

problems.18,2l.6S.9l.94.128,142,'67

Potential indicators of Program effectiveness were first identified in the

international literature. Collaboration was then undertaken in Pakistan to identify other

potential indicators for the Program's original objectives and new or planned initiatives

and indicators for comparison to the pre-implementation survey and the ongoing

surveillance data. From this long list ofpotential indicators the study indicators were

chosen, through collaboration with the AKU Department ofCommunity Health Sciences,

the Program staff and the communities, to reflect the major focuses of the Program.

Indicators which had been shown elsewhere to be reliably obtained on community

surveys in developing countries28,176 and in PakistanSO.78.1S8 were included in the study.

The survey included three indicators ofgeneral household PHC exposure

(duration ofresidence in the Program area, number ofhome visits by a health worker in

the last three months, and the number ofhealth meetings attended in the last three

months) and three indicators ofgeneral PHC impact (infant mortality, perinatal mortality,

and childhood diarrhea and pneumonia morbidity). The survey also included specifie

indicators ofexposures, outcomes and impacts for each GOBI-F Program component,

which are listed in TABLE 5. J.
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Table 5.1 Specifie Study Variables Fit into the GOBI-F Conceptual Framework

Program 1PHC Exposures Intennediate Outcomes Impacts

PROGRAM ELEMENTS COVERAGE KNOWLEDGE BEHAVIOURS IMPACTS

GROWlll MONITORING % ever 1recently weighed % Underweight
(Children under age 5) % with growth caro %Stunted

% Malnourished

ORAL REHYDRATION THERAPY Sources ofdiarrhea Rx info Knowledge of: Amouot Fluids given during diarrhea
(Usual core from ail mothers or Sources ofORT supplies diarrhea waming ArnaUDt Food given with/after diarrhea
coregivers ofchildren under age 5) signs %ORTuse

(Children under age 5 with Sources ofORT supplies Mean Diarrhea Trealmenl Score
diarrhea on 2 weck recall) % ORT Usc

BREAST FEEDING % Fed Colostrum
(during mos! recenllerm pregnancy) Duration (Exc1usiveffotal) BF

% Complementary food 6-9 m

IMMUNIZATION % \,,'ith Immunization card Knowledge oftiming: % Never 1Measles 1Complete Immunisation
(childrcn 12-23 mo or under age 5) BCG and Measles

(Mos! recentlerm pregnancy) % MaternaI Tetanus Immunization

FAMILy PLANNING Sources of FP info Knowlcdge of methods Ever contraceptive Prevalence Crudc Dinh rate

(women who have been pregnant Sources ofFP supplies Current Contracepth'c Pre\'alence Birth Inlerval
in the last 5 years) Mean OUralion ofcontracepti\·c use Total Fertility Rate

MATERNITY CARE Sources ofPrenatal Care Reason for sccking % Any Prenatal Care
(during moS! prenatal core % Adequate Prenatal Care Perinatal Mortality Rate

recenl pregnancy) % Trained Binh Anendants
% delh'erlng al home

PNEUMONIA % Home Rx withlwithout consultation

( Children under age 5 \,'ith pneumonia % Rcceh'ing antibiotics
on 2 weck recall)



• METHODS Page 45

Definitions for indicators included in the study were chosen to be comparable to

the intemationalliterature,117,119.16I,17J,176 the Aga Khan Foundation program evaluation

modules,s4,124 and the AKU Management Information System (see APPENDIX 1).6.71

Study variables with potentially ambiguous definitions are defined and referenced in

TABLE 5.2,

•

•

Table 5.2

Variable

Age-specifie fertility rate

Birth interval

Births

Births attended

Contraceptive prevalence rate

Crude birth rate

Early neûnatal death

Infant mortality rate

Live birth

Definitions of Variables Measured in the Study

Operational Definition

Number ofbirths during a specified period to
women ofa specified age group, divided by the
nurnber ofperson-years lived during that period by
women of that age group96

Interval between termination ofone completed
pregnancy and the termination ofthe next96

live births plus stillbirths96

Percentage of births attended by physicians, nurses,
midwives, trained primary heaIth care workers or
trained traditional birth attendantsl62

Percentage of married women aged 15-49 currently
using modem contraception162

Ali births to total population regardless of gender or
age, expressed as annual births per 1000
population.97

Death ofa livebom infant before 7 days oflife96

The proportion of live born children who died
before their first birthday.96

Any child which breathed or moved at least once
after birth182
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Perinatal mortality rate

Prenatal eare coverage

Sti1lbirth

Total fertility rate

Under five mortality rate

Page 46

Stillbirths plus early neonatal deaths divided by the
total births (Live births plus stillbirths), times 1000.

The proportion of women who, in their last
pregnancy, had at lea~t one contact with the formai
maternai health care system.48

A death prior to birth of fetus born at term (after 6
months gestation)18l

Sum ofa11 of the age-specific fertility rates by
mattrnal age category, muitiplied by the width of
the ag:e catr;gory in years97

The proportion oflivebom children dying before
reaching their fifth birthday96

•

The variables on which to match communities in this study were modified from

W. O. Spitzer's Snodgrass studyl38 which used twelve variables from the Canadian census

to measure age structure, family size, mobility, income, educational achievement,

oceupational status, and religion. These variables were modified for the Pakistani setting

in consultation with govemmental and non-govemmentai experts, Professor R. T. Murdie

of York University, 114 and by referring to the social geography literature for Asia.ll.ll ln

the study survey, 2S matching variables were included to examine demographic, wealth,

education, crowding and housing situation aspects in a post hoc assessment of the

community match. The specific matching variables are listed and defined in APPENDIX

VII.



• METHODS

5.2 Stndy Objectives and Hypotheses

Page 47

•

•

a) Objective: To assess Program coverage: the degree to which the Program had been

implemented, for each GOBI-F program element.

Hypothesis: The Program was successfully implemented: at least 50% of people

resident in the Program area have had contact with the Program.

b) Objective: To assess the quality of the community comparison.

Hypothesis: The matching method would define an ethnically and socioeconomically

similar Comparison area, with insufficient exposure (from either Program

spillover or other programs) to invalidate the comparison: Le. less than

10% ofthe Comparison Population have been exposed to outreach home

visits.

c) Objective: Tu assess secular trends in health determinants extemal to the Program.

Hypothesis: Important health determinants include other sources of Primary Health

Care (including water, sanitation, and education services), other health

services (from both the public and private sectors), and economic

development.

d) Objective: To assess health outcomes: to obtain and contrast community-based

estimates ofhealth knowledge, healthy behaviours, and health impact

indicators between the Program and Comparison areas, for each ofthe

GOBI-F program elements.

Hypothesis: Program outcomes are substantially better within the Program area, even

after control is made for secular trends.
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Oniy one of the five Program sites could be ineluded in the study duc to time and

finaneial restraints. Ofthe five Program field sites, two were in unique eommunities

without potential eomparison communities. Site visits were performed to the other three

field sites, and interviews with the PHC teams and local leaders, as well as observations

ofthe Program and surrounding areas were carried out.

Azarn Basti was chosen as the study site because it had a number of potential

comparison populations in the surrounding areas, and had no differential development

compared with the surrounding areas over the preceding 10 years. Furthermore, Azam

Basti included a smalliaboratory and performed sorne medical procedures which were

part of the model for potential Program expansion, had the best growth monitoring effort,

had a recent pneumonia treatrnent intervention, was the safest during city riots, and had

not undergone an AKU survey in recent years. Local leaders were interested in the

results, and willing to facilitate access to the households.

5.3.2 Selection of the Comparison (Unexposed) Area: The Matching Method

Initial efforts to define potential eomparison areas eonsisted of networking for one

month within Karachi in an effort to find pre-implementation data on eommunities

similar to a Program eommunity. The last Pakistan eensus had been in 1981, and the

results had been diseredited due to their politieal implications.,·Il· No quantitative

information or small areas estimators for any Karachi community even remotely similar

to a Program eommunity were available in the government sector (Federal Bureau of

Statistics, Karachi Metropolitan Corporation, Karachi Development Authority), AKU and

other universities, UNICEF and other non-governmental organizations, or the various
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squatter settlement associations. Therefore, the comparison area could not be chosen a

priori using quantitative data, but rather was chosen using qualitative data gathering

techniques, with quantitative assessment of the comparison only possible a posteriori,

once the survey results were compiled.

Ki:;y informant interviews were used to identify areas which were

socioeconomically and ethnically comparable to the Prograrn area. The main sources of

information were the AKU academic and service staff, discussions with local residents,

and inspections of the areas surrounding the Prograrn area. Other sources included

religious leaders, community organi7.ations, and politicalleaders. The main question

asked was "Where else do people Iike you live?", followed by the same procedure in

identified areas. The iterative process was continued until a short list of potential

comparison areas was compiled. Qualitative assessment of socioeconomic-status was

made by travelling to the identified areas, and further key informant interviews were

undertaken to mie out other sources of outreach home visits or differential health

development.

Three sectors (C, 0 and E) ofa nearby community (Akhtar Colony) were finally

chosen as the Comparison area. The comparison area was part of the same larger squatter

settlement as the Program area. It was settled by the same ethnie groups, at the same time

(25-30 years age). It is similar in size (3,500 households) separated by another part of the

squatter settlement (Azam Town) which was 0.5-0.7 km (15 minutes walk) in width. The

Comparison and Program areas were by appearance and ail accounts socioeconomically

similar. The two areas were equidistant from and have equivalent road access to the

matemity home and teaching hospitais. The comparison area had no outreach health care

that anyone was aware of, and no confounding development activities (Le. differential

economic, water, sanitation, education or health interventions) were identified in the key

informant discussions.

Therefore, the Comparison and Program areas were qualitatively similar in size,

duration ofexistence, socioeconomic-status, ethnicity, occupations, and proximity to
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other secondary and tertiary core medical services. Both oreas had had no PHC outreach

or new development over the last 10 yeors. Information on Primary Health Core

exposures in both oreas was cilllected through interviews with service providcrs as they

were identified during the survey. The results of the interviews ore reported in section

6.2.1.

Involvement in the study of residents from the Comporison orea was the last

criteria in the choice. A local socially active youth group (the National Youth Lcague)

volunteered their time to facilitate access and mapping, in exchange for access to thc

results in terms ofidentification of their community's health needs and priorities. Local

leaders were involved from the outset in the Program oreas. The reseorch thus was

participatory in both study oreas.141.1S0

5.3.3 Study Population

The Program actively tnrgeted households with married women ofchildbearing

age and children under age 5. The survey was designed, therefore, to collect information

on the five subpopulation which should have benefited most from the Program:

households, women who were actively childbearing, children under the age 5, and

children who had been i1I with diarrhea or pneumonia within the previous two wceks.

To ensure a minimum exposure to the community environment, a minimum onc

yeor duration of residence was required. The study population was therefore delincd in

both Program and Comparison oreas as:

a) women who had been pregnant in the last five yeors

b) and other coregivers of children under age live who

c) had been resident in the community for one yeor or more.

The organization of the survey, with the successive inclusion and exclusion criteria is

shown in FIGURE 2.



FIGURE 2: SURVEY DESIGN, INCLUSION AND EXCLUSION CRITERIA
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Given the many outcomes of interest in thc study, the samplc sizc was driven by

the outcomes with least potential difference between the areas: IO) mortality, morbidity.

and child nutritional status. The infant mortality rate was expected to be 45 per 1,000 live

births in the Program area,?5 and 80 or more in the Comparison areay",15' To dctect a

difference ofthis magnitude (with a 2 sided test, alpha of 0.05, and power of 0.8) would

have required 800 live births in each study area from 1989 to 1992 (calculated using EPI

INFO, version 6). Children born since 1993 had lived one month but not a full year

would be excluded from the infant mortality statistics, but not the perinatal mortality

statistics. A similar sample size (980 live births in each area from 1989 to 1993) would

have been required to detect a difference between the Program area's expected perinatal

mortality rate of 25 per 1,000 births and the Comparison area's expected perinatal

mortality of 50. Indirect estimates of mortality were not included in the study because

pregnancy histories would have been required from the 45% of women who had not bcen

pregnant in the last five years,23,15) and because ten year retrospective estimates would

have been of lirnited usefulness in assessing the Program's more recent impact.

The percentage ofchildren more than two standard deviations underwcight for age

was expected to be 40% in the Program area,12) and 45% or more in the Comparison

area.50.81 To detect a difference ofthis magnitude (with a 2 sided test, alpha of 0.05, and

power of 0.8) would have required a sample size of 1,500 children in both areas.

However, the hypothesis was a 1 sided one, and weight-for-age z-scorcs wcrc also

analyzed as a continuous variable. To detect a practically significant differcnce in the z

score of 0.25 or larger,81 given a standard deviation of 1.56 (with a 2 sided test, alpha of

0.05 and power of 0.8) would have required a sample size of only 525 children in cach

population. Height measurement were not inc1uded in most other data sources (inc1uding

the AKU data) as it is generally less reliably measured.6
•
50 Sample size calculations could,

thus, not be performed for the less reliable height-for-age or weight-for-height indices.

The mortality sample size was, therefore, deemed adequate for the nutritional indices.
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Morbidity infonnation was proposed for the two tracer diseases with specific

Program interventions: diarrhea and pneumonia. The predicted oral rehydration therapy

(ORT) usage was 70% in the Program area,6 and 60% or worse in the .:omparison

area,49.S0.106 which would have required a sample size of 750 cases ofdiarrhea. With the

maximum two week diarrhea prevalence of 13.5% found in a previous AKU survey,IOI

the study would have required 5500 children. To compensate for this unrealistic sample

size, a diarrhea treatment score (shown in APPENDIX III) was developed in

collaboration with AKU and the CI-IWs themselves.,o6.183 Given the above diarrhea

prevalence, it was predicted that the study would have power to detect a difference of

10% or one out ofa maximum total of lOin diarrhea treatment with 1800 children who

had been born in the last five years. ID3

The pneumonia prevalence was predicted to be even lower than diarrhea, so the

objective ofdetennining differences in antibiotic usage was changed to a description of

pneumonia treatment and consultation alone. The study had the power to find 5-10

percentage point differences in ail other outcome variables of interest.

In short, just under 1,000 live births in the last five years were required in each

area. The total number of births expected in the Program area was just over 200 per

year.75 Therefore, the required sample size could be attained only with a census ofthe

study population in the Program area, and in a similar sized Comparison area (assuming a

similar or higher birth rate), and sampling was not undertaken.

5.4 Instruments and Measures

5.4.1 The Questionnaire

I-1ealth interviews, rather than self-reported questionnaires, were undertaken due

to the high ilIiteracy rate.4 Questions were taken from the AKU pre-impleiaentation

surveys and modified where necessary. Additional questions for indicators not collected

at baseline were modified from the AKU Maternai and Infant Mortality Survey,51 the

Pakistan Demographic and Health Survey,' or the Aga Khan Foundation Management
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Advancement Modules.54 Only 12 new questions, which had not previously been field

tested in Pakistan, we included.

After the draft list of English questions was compiled, the questionnaire was

circulated using the Delphi method to my thesis committee, interested membcrs of AKU.

community health station members, community health workers. and members of the

community. The English draft was modified to refleet their concerns and suggestions,

then translated into the language of Pakistan (Urdu), and back-translated. by two separute

people, into English. Discrepancies between the original and back-translatcd English

versions were corrected to produce the draft English-Urdu questionnaire. The dran

English-Urdu questionnaire was pilot tested twice in training the interviewers. Post

interview interviews were undertaken of both subjects and interviewers to assess

misunderstood, difficult, or embarrassing questions, and to ensure that there were 110

questions asked which would have had iIl or mistaken effects. Aner appropriate

modification, the questionnaire underwent two further rounds of field testing (including

editing and data entry) in 24 households. The final questionnaire (shown in APPENDIX

IV) was modified to be as user-friendly, succinct and culturally-sensitive as possiblc.

Though 19 pages in total, the questionnaire required no more than 30 minutes to

administer.

5.4.2 Anthropomctry

Health examinations were not perforrned, due to the potential bias and cost of

using medical interviewers.18 Anthropometry was perforrned by the intervicwers aner

extensive training and quaJ.ity control. MeJSurement instruments were Salter scales for

weight, measurement stick for height (made by nailing cloth tape measures onto hingcd

wooden sticks), and age from a full pregnancy history and local events calendar (to

translate l'rom the Islamic to Arabic calenaars, and estimate age if the date was

unknown).SO.S9.121 The z-scores for weight-for-age, weight-for-height, and height-for-age

were calculated u~jng the EPI-INFO (version 6) EPINUT Program , which uses the
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National Center for Health Statistics-Center for Oisease Control (NCHS-COC) Standards

recommended for international use by the World Health Organization.38,178

5.4.3 Interviewers

Sixteen potential interviewers were recruited from local women, who were not

part of the Program staff and who had a minimum ofseven years offormal education (as

there were insufficient women with matriculation or 10 years ofeducation). Ail were

trained over 8 days on the bro?d study purpose without biasing them towards the

hypothesis, on obtaining informed consent, reliably asking the questions, reliably coding

the answers, reliably doing anthropometry, answering requests for care/assistance from

subjects, anci Faper verification ofquestionnaires (their own and those ofothers). The 12

interviewers used in the final survey were selected only after the final round of pilot

testing. An interviewer's manual was developed in collaboration with the field

supervisors and AKU, as a modification ofmanuals used in recent surveys.7.121

5.5 Study Procedures

5.5.1 Arca Mapping

Only households living in the geographically defined study areas were inc1uded in

the study. Household maps for these sectors had been drawn by AKU for the Program

area, and they were developed for the Comparison area. The map represented the

sampling frame. As households had been renumbered five times over the last three years,

the number first reported by the resident was put on the map at the end ofthe day for

cross-referencing and revisiting if necessary.
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5.5.2 Survey Organization

The survey was undertaken by two teams, each composed of six interviewers. Il

male supervisor, a female supervisor, and a driver. Ail supervisors had Mastcrs Icvcl

education. The male supervisor was responsible for managing survey operations (ie

coordin~.ting logistics and personnel). Their duties were supervising the allocation of

households From the master map (including revisits for completion or tcst-retcst

reliability), facilitating household access, reviewing questionnaires in the field for

missing data, coding a triage face sheet for each questionnaire (as to the result, time and

date ofvisit, and to track the completed proformas including multiple households per

address, and multiple caregiver and child proformas per household), ensuring that ail

households were visited and had completed questionnaires, running the daily post-survcy

meeting of interviewers, and collecting and delivering completed questionnaires to the

data editing clerks daily. The female supervisors were involved in quality control of the

data. Their duties were advising the interviewers when problem questions were

encountered, sitting in on 5% of the interviews, and undertaking complete re-interviews

within 48 hours on a 5% random sample ofhouseholds to assess the reliability of the

survey questions. 80th the driver and male supervisors escorted the interviewers for

safety reasons.

The full survey took five weeks to complete. The teams were crossed over l'rom

Program to Comparison area or vice-versa after 2 Yz weeks to minimize interviewer bias.

Though the interviewers knew the study was an evaluation of the Program, they bclievcd

the Comparison area was used a baseline for possible future expansion, and thus were as

blind as possible to the study hypotheses. The members of the teams were paid

appropriate local daily wages by job description, with a final bonus based on

performance.
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A data editor went through each questionnaire within 72 hours of interview,

checking for missing data and gross logical inconsistencies, plus manually re-coding the

open ended questions such as occupation and illness. Once edited, the data were entered

twice into eleven separate data bases (one for tracking the proformas per household, and

one for each table or proforma) by two professional data entry clerks, using D-BASE

screens programed by AKU staff. The two data sets were compared to each other, (or

mirrored) to check for inconsistencies in double entry, which were then corrected by

referring to the original questionnaire. Further data management included a logical

internai consistency program was developed by AKU staffusing FOXPRO for

WINDOWS. Tnconsistencies were corrected where possible, and re-coded as missing data

where not possible. Data entry took six weeks, mostly concurrent with the survey. Data

cleaning required a further five weeks.

5.5.4 Ethical Issues

Informed consent was obtained verbally. Consistency ofthe informed consent was

maintained by reference to a standardized consent form (the first page of the

questionnaire shown in APPENDIX III). The consent form was read aloud by the

interviewer prior to entering the house, and information was collected from only those

houses where informed consent was granted. The consent form was designed in a similar

manner to the questionnaire. The consent form along with draft and final versions of the

protocol and questionnaire obtained ethical approval from both the McGill University

Department ofEpidemiology and Biostatistics Ethics Committee, and the Aga Khan

University Human Subjects Protection Committee. The issue of involving a Comparison

area without a planned intervention was minimized by involving and educating members

of the Comparison area as to the study's implications in terms oftheir health status and

health needs. Furthermore, a health survey is an educational intervention in and of itself.90
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Analysis was undertaken using SAS version 6.04, EPI-INFO version 6, and

FOXPRO for WINDOWS version 2.5. In primary analysis indicators ofProgram

effectiveness were calculated: the difference in the outcome rates and proportions

between the Program and Comparison areas (Le. area of residence was the proxy for

Program exposure). The following steps were taken:

a) CRUDE DIFFERENCES in outcome rates (for continuous variables) and

proportions (for binary variables) were calculated.

•
b) Residual CONFOUNDING VARIABLES were identified through contrasting the

rates or proportions of matching variables for populations 'exposed' and

'unexposed'. Meaningful differences between the two populations were delined as

being practically significant (not simply statistically significant).

•

c) ADJUSTED DIFFERENCES in outcome rates or proportions were then

calculated by including matching variables found to be meaningfully different in

regression models using multiple linear regression for continuous variables and

multiple logistic regression for binary variables. The modcls were constructed as

follows:

Outcome = BD + B1 (Exposure) + B2..Bn (Confounding Variables)

The ADJUSTED DIFFERENCE in linear regression equalled B1: the betn

coefficient for the binary exposure variable (coded 1 for exposed and 0 for

unexposed), and in logistic regression equalled e 10 Ihe exponenl B1.

Analysis was undertaken at the individuallevels, though sampling was atthe

community ar.cl household level. To adjust for the design effect of potential clustering

within households (ie multiple children or mothers), the intraclass correlation coefficient

for households was caiculated.143 Where the intraclass correlation coefficient was greater
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(han 0.3 (indicating significant c1ustering and an inflated sample size), the standard error

for the estimates were increased by the intraclass correlation coefficient times the square

root of two. 16.

The Program area data were then compared to the AKU surveillance data:

outcome and confounding indicators were compared to AKU's baseline survey (to

validate reported time-trends); and outcome indicators were compared to the ongoing

MIS surveillance data (to validatc service-based and community-based data sources). The

AKU surveillance differences (1992 MIS reports minus the baseline survey) were

contrasted with the study's 'adjusted' differences (Program minus Comparison area) for

outcome measures included in ail three data sets. The disparities between the surveillance

and adjusted differences estimated the degree ofconfounding effects which could not be

controlled for by Program surveillance alone.

Secondary analyses were also undertaken within the study's Program area data set

alone. Key outcome indicators were analyzed using two supplementary indices of

exposure: a multiple measure for exposure to the AKU community health workers (as a

proxy for Program registration versus non-registration), and utilization in the previous

three months ofsupplies or services from the Program (as a proxy for active versus non

active users of the Program).
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6. RESULTS

6.1 Study Participants

The survey inclusion and exclusion criteria were shown in FIGURE 2. As the

proportions ofhouseholds and individuals excluded or included were equivalent in the

Program and Comparison areas, they are not described separately. Of the total 2716

households initially visited, 458 (16%) were immediately excluded: 363 (13%) due to

residence ofless than one year, 30 (1 %) due to inability to converse in Urdu, and 65 (2%)

who were not home on three repeat visits at different times of the day.

The remaining 2258 households were deemed eligible for the survey, and

represented the total'study population'. Basic demographic information was collectcd

from 2110 ofthese households, as 148 (6%) did not consent to participate.

The in-depth caregiver survey was completed in the 55% subfraction of the study

population (1145) which met the in-depth eligibility crit,..:a. PlIlticipants in the caregiver

survey totalled 1161, 1152 ofwhom were mothers who had been pregnant in the last fivc

years, and nine of whom were other caregivers ofchildren under age five.

The survey completion rate was over 99%: only five eligible mothers (0.3%) did

not complete the full questionnaire once begun, and 14 eligible childrcn (0.2%) cither

refused or were not available for anthropometry. The number of pcrsons or evcnts

actually included in the study, which represented the various denominators for rates and

proportions in the study, are shown in TABLE 6. I.
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DENOMINATOR Number in the Number in the Total
Program Area Comparison Area Number

Total Study Population 6,359 6,260 12,619

Households wilh In-depth Surveys 596 549 1,145

Caregivers 607 554 I.I61

Most Recent Term Pregnancies 586 544 1,130

Children Under Age Five 906 825 1,731

Cases of Diarrhea (past 2 weeks) 70 58 128

Cases ofPneumonia (past 2 wk) 19 21 40

Ofthe 205 questions potentially asked ofeach mother, only seven had more than

1% missing data: employment status for 4% of people over age 15, occupation for 2% of

those reportedly employed, income for 24% of workers, literacy for 4% ofpeople over

15, living space for 15% of households, and two immunization knowledge questions for

3% of mothers. Giv~n the importance of income as a socioeconomic indicator, missing

income per worker was replaced with the median income by occupation from workers

with reported income. Analysis was undertaken on data sets which either included or

excluded replaced income values, with similar resu!ts.

6.1.1 Reliability

Re-interviews were performed by female supervisors on 56 randomly selected

mothers (4.8%) and 81 children (4.7%) within 72 hours of the origina1survey (with only

3 refusais). The results for the 32 questions (16%) with more than one difference on re

interview are shown in Appendix V. Many ofthe differences were information that was
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missing only on the tirst interview (income, plot size, number ofvisits, etc), showing that

women had likely obtained information between interviews.

For categorical variables, the gross error rate was thus sma11, and only three had

important net bias.47 Literacy had coding problems as semi-literacy was the one question

in the survey where code 2 was not a negative answer. The proportion coded literate was

higher thanthe proportion reporting sorne education; so women initia11y coded semi

literate (20% of mothers in both communities) were re-coded as illiterate. As source of

water and toilet facilities were from multiple sources, they were re-coded into inside

versus outside water tap, and flush versus other toilet.

For continuous variables, the percent and mean differences were minimal for a11

but four variables.24•47 The number ofprenatal visits, tetanus immunizations, and duration

ofbreast feeding were the same or more on re-interview. Anthropometrie differences

were meaningful (0.5 kg or 1cm) for 10-11% ofchildren, however there was no net bias,

so the measurement error was likely to have been random, which should not have biased

the community results.

6.1.2 Clustering

There were six households in the Program area and tive households in the

Comparison area with more than one caregiver. As this represented less than 1% of

households in the survey, clustering was not considered a problem for caregivers.

However, as exposure was measured at the caregiver level, there was potential clustering

with multiple children within a household. This was adjusted for through calculation of

the intra-household (intra-class) correlation coefficients,169 using the sma11er database

which contained the 50% of households with more than one child. The calculations are

shown in APPENDIX VI. In short, the intra-class correlation coefficients for household

were meaningful (approximately 0.3 for the anthropometric indices), and insignificant 0.1
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needed to be increased by 7_12%,39,40,55,89,108

6.2 Results ofCommunity Matching

6.2.1 Qualitative Information: Development and Health Services

Key informant interviews were conducted with local women, political

representatives, allopathie health service providers, non-governmental organizations and

government representatives, The goal was to identify changes in known determinants of

health which could confound either the observed Program effectiveness, or community

comparison,

ln terms ofhistory, both the Program (Azam Basti) and Comparison (Akhtar

Colony) areas were tirst settled in the late 1940's, due to migration from the construction

site of the Mosque commemorating Mohammed Ali Jinna (the founder ofPakistan). Both

study areas were on low-Iying land not far from the outflow of Karachi's main open

sewer.

Both communities were officiall) iounded by the politicalleaders for which they

are named (General Azam and Mia Mohammed Akhtar) in the late 1960's. Both were in

essence planned metropolitan areas, with provision for streets and eventual water and

sanitation. In the 1960's, most migrants were people displaced from the Tarbella Dam

construction. More recent migrants have been from ail over Pakistan, predominantly

Muslim migrants from local Simlh, Christian Punjabis from Syal Coat & Lahore,

Muslims from Hazaraa, and from the North West Frontier Province (who work mostly in

transportation). Azarn Basti was officially regularized (provided legal land tenure and

official services to residents) in 1993 and Akhtar Colony is on the short list ofsquatter
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settlements scheduled for regularization in 1994. The histories of both communitics have

thus been quite simillll".

In terms ofdevelopment, in the Program community (Azam Basti), the first piped

water was brought to a few gullies in the late 1960'5, and in 1975 concrcte walls were

built around the sewer. In the late 1970'5, electricity was first hooked up, in the mid

1980'5 phone, gas, and sewage hookups began, and since 1988 there has bccn rcgularly

piped water. At the time of the survey, there was piped water in virtually allianes, 30% of

which had been built during a govemment sponsored development project in 1972-3, and

the rest by the people themselves. The major impetus for these improvements was thc

World Bank supported clean up ofthe sewage which flows through Azam Basti (and

beside Akhtar Colony). The majority ofimprovements have therefore been thc result of

people in smaller groups (usually residents of one lane) organizing thcir own services. In

the Comparison community (Akhtar Colony) similar development has occurred, though

without a govemment water development project.

Both communities have similar govemment and many private educational

facilities for both sexes, both with a new school in the last 10 years. According to thc

member of provincial parliament during the previous decade, there were 60%

improvements in living standards in both communities since 1985. However, therc; had

been "no new development, water, sanitation, or education programs" (personal

communication, Usman Gunia, February 1994).

In terms of health services, there was a large private sector in both communities,

composed mostly of physicians from the govemment sector who do extra clinics at night.

There were IWo non-govemmental clinics providing subsidized care. The Salvation Army

Center had been open for five years in ~he Program community, and was staffed by a

nurse providing basic care and immunization to 200 patients per month. The Al Halmra

clinic had been open for IWo years, at the edge of the Program area, between the

Comparison and Program communities, and was staffed by a physician, who saw 500

1000 patients per month.
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The main maternity home (Bakbhari) was built between the Program and

Comparison communities in 1992. Il provided caesarian section backup for

approximately 70 deliveries per month. The main tertiary care institution was the Jinna

Post Graduate Medical Center, a teaching hospital two kilometers from both areas. In

both communities, there were traditional birth attendants, sorne of whom have been

trained by the governrnent or NGOs.

There were two local providers of subsidized family planning education and

supplies. The Sindh Governrnent Dispensary and Family Welfare Center had been

running for over 10 years (in the Program area). Il was staffed by health workers who see

200 patients per month. The Ali Pakistan Women's Association (APWA) opened in 1987

(in the Comparison area), and was staffed by a physician who saw 500 patients per

month. Both providers have "family-planning rnotivators" for home education and

services to 200-300 known users per month. There were also two more distant family

planning centers which serviced the whole study population (Chota Garana and the

Behboud Center). There were no sources ofoutreach home visits save the family

planning motivators, and the AKU Program CHWs.

ln terms ofheaith education, there are a few NGO's which provided monthly

seminars on health education. This activity was greater in Azam Basti due to the

Layrnan's Association, therefore, there was minimal outreach health education in either

community other than the Program's CHWs.

ln summary, changes were identified in many health determinants since Program

implementation. There were socioeconomic, educational, and municipal service

(including water, sanitation and electricity) developments in both communities over the

previous 10 years. However, there was little evidence that the development has been

differential. At the time ofthe survey, the cornrnunities were similar in terms of location,

history, environment, political status and municipal services. Both communities \Vere

exposed to many primary health care providers, mostly from the private sector. Both

communities have similar access to the same sources of secondary and tertiary care
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including a number of family planning and matemity services. There is essentially no

other health outreach or differential health education. The only differential servicc may he

in family planning where an NGO is more active in the Comparison cornmunity.

Therefore, the communities were found to have been qualitatively similar, differing only

in the Progam's CHW outreach services. Many ofthese variables were also quantitutivcly

colleeted in the survey.

6.2.2 Quantitative Information: Soeioeeonomie and Ethnie Stntus

Appendix VII eontrasts the fulliist of eommunity matching variables included in

the survey divided into five categories: variables modified from Spitzer's Snodgrass

stuùy l38, and additional demographic, wealth, education, and crowding or home situation

variables. The variables modified from the Canadian studies capture the main

socioeconomie differences, and the other tables are more specific for the Pakistani

context. The magnitude ofdifferences in matching variables which would be considered

meaningful were identified from the literature,21.22.l0.114 and in consultation with local

experts. Of25 matching variables (whieh were categorized into a total of 49 variables)

there were only three meaningful differences between the Program and Comparison

areas: ethnicity, ownership ofhousehold items without differences in other measures of

wealth; and maternai education. These differences represent l'esidual confounding which

was not successfully matehed. They are shown in TABLE 6.2
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Variable Program Comparison Difference (Program
Area Area minus Comparison)

% Urdu-Speaking Muslims 41 % 18% +23%

% Punjabi/Saraiki-Speaking 22% 29% -7%
Muslims

% PushtolHindko-Speaking 22 % 18% +4%
Muslims

% UrduIPunjabi-Speaking 13% 33% -20%
Christians

•
Mean Ownership ofup to 9 items

Mean Mother's Years of School

4.6 items

4.2 yrs

4.2 items

3.2 yrs

+ 0.4 items

+ 1 year

•

Of the demographic indicators, only proportionate religion and language were

meaningfully different. Due to the high correlation of religion with language, a combined

variable was needed for multi-variate analysis. An ethnic classification was de"eloped in

consultation with clJlIaborators in Pakistan, before looking at study outcomes. There were

only two Pushto speaking Christian households, three Katchi-speaking hous.:holds, 13

Sindhi-speaking households, and 18 other-speaking households. Removing these 36

outlying households (3%) and combining the other languages by area oforigin left five

distinct ethnic groups. Due to the small number ofUrdu-speaking Christian households

(30), they were combined with Punjabi-speaking Christian families ('227) into one group

of Christians. In the Program area there were significantly more of the most affluent

ethnie group (Urdu-speaking Muslims), and signifieantly less of the least affluent group

(Christians) eompared to thf '':omparison area. Statistieally signifieant demographie
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differences also existed in mean mother's age (0.8 years) and mean mother's age at

marriage (0.3 years), but these were not to be practically meaningful.

There was no difference in maternai duration of reside:lcy during the time of

Program activity (1989 to present), whether analyzed continuously or as a categorical

variable. Sorne 57% of mothers in both areas were resident for six or more years, and the

distributions of residence duration were identical. This indicated that differential matcrnal

urbanization was unlikely to have biased the study.

Of the wealth indicators, income, occupation, and employment were similar.

However, mean ownership of nine household items (bicycle, motorbike, car,

radio/cassette recorder, television, video cassette recorder, washing machine, refrigcrator,

and sewing machine) was somewhat higher in the Program area, whether measurcd

continuously, or as proportion of households owning more than three or four items.

Ofthe educational indicators, there was a practically significant higher maternai

years of school and literacy in the Program area, a practically insignificant higher paternal

years of school (0.6 years) without a difference in literacy. Given that literacy was not

reliably answered, the best indicator ofeducational status is likely years of school.

Of the crowding or household situation indicators, only water supply was

somewhat different. In the Program area, there was more water piped directly into the

households, however both communities had over 98% access to tap watcr in or near the

house. Given that virtually no houst:holds used the less clean tankered water, the water

difference was felt to be practically insignificant, especially when sanitation services

were identical.

To surnmarize the qualitative and qualitative community matching results, the

Program area was matched a similar Comparison area which was slightly less

socioecC'nomically weil off, and slightly different in terms ofproportionate ethnicity. The

socioeconomic advantage of the Program area would bias the study to finding a Program

effect.
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Because ofthis potential positive study bias, ail CRUDE exposure and outcome

indicators (Le. the differences between Program and Comparison areas) were

ADJUSTED by including these three matching variables in multiple Iinear and logistic

models as described in Section 5.6 above. As there were minimal correlations between

these three variables (Pearson correlation coefficients ranged from -0.3 to 0.4),

collinearity was not problematic.

6.3 Program Implemlmtation and Coveragc

TABLE 6.3 shows results of the Program coverage (health education and health

service utilization) indicators by area, adjusted by the matching differences. In the

Program area, there was substantial exposure to the Program's services (health education,

health center clinical services, and diarrhea or family planning supplies). In the

Comparison area there was essentially no Program exposure, though other facility-based

services were utilized. This indicates good Program coverage in the Program area with

minimal Program spill-over to the somewhat distant Comparison area.
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Table 6.3 Specifie AKU Program Exposures: Coverage ofOutreach Services, and the Utilization ofHeaith Center Services

DIFFERENCE (Program MINUS Comparison)

Lower Upper
Indicator Program Comparison CRUDE ADJUSTED 95% 95% P Value

Area Area Difference Difference CI CI Difference

% Mothers Attcnded AKU HcaUlt Education in the Last 3 ma 17% 0.5% +17% + 16% ( 12 • 19) <0.001"
% Children Taken to AKU-Center in the Last 3 ma 36% 2% +34% +32% ( 30 • 35 ) <0.00.-·

% Mathers. AKU-CHW main source diarrhca information 42% O.S% +41% +40% ( 35 • 44) <0.001" J

% Mothers. AKU-CHW seœndmy source diarrllea information 40010 6% +34% +32% ( 27 • 37) <0.001" 2
% Mothcrs, AKU Program as a source diarrhca information 84% 9% +74% +71 % ( 66 • 75) <0.001"

% Mothcrs, AKU-eHW main source Family Planning infonnation 500/0 1.6% +49% +46% ( 41 • 50) <0.001-· 3
% Mathers, AKU-CHW secondary source: FP information 26% 7% +19% + 17% ( 13 • 21) <0.00.-· 4

% Mothcrs, AKU Program as a source family Planning info 76% 10% +66% +61 % ( 57 • 66) <0.001-·

% Mathers Currentl)' FP supplies from AKU Program 12% 0,7% +13% + 12% ( 10. 14) <0.001"'" 5

% Womcn. Prenatal Cue from AKU Prognun 28% 4% +24% +23% ( 19. 26) <:0.001·· 6

•• statistically significant at p=O.OS and a praeticaJl)" meaningful magnitude orthe difference

1 Main sources dianhea info: famil)' (24%-25% = -10/0. radio (6%·18% = -12%), TV (2%-1% = +1%), other doctors (190/0-44% = -25%), other health workns (20/..0.5% = +1.5%)
2 Secondary sources dianbca info: famU)' (37%-35% = +2%), radio (760/...-67%= +9%). TV (320/lI"'27% = +5%), chemist (19O/lI"'I4% = +5%), otherdoctors (38%-34% = +4%),

other hc:a1th ,""Orl.:ers (l70/lI"'IS!/o = +2%)
J Main sources FP info: farnil}' (24%-35% = -11%), other}T workcr (60/lI"'I5% =-1(010), oth.:r doctors (6%..21%= -15%), radio & TV (40/lI"'ll%= -7%), newspaper (20/lI"'3% = +1%)
4 Secondai)' SQ~"tCS FP info: famil)"(340/lI"'22% = +I~%). other FP worl.:er(240/lI"'I4% = +1(010), otht:"doctors(310/lI"'32%= -1%), radiol1V (700/....610/0"" +9"10), ncwspaper (250/lI"'200k = +5%)
.s Suppliers ofFarnil}' Planning: 1'.TJL (67%..700;' = -3%), Go.."t (5% .. 100/0= ..5%), PrivateJNGO (60/lI"'I2% = -6%), Chemist (lOO/lI"'7% =+3%)
6 Sources ofAntenata1 Cue: NIL (l80/lI"'26% = ..s%), lTBA (2%-1% = ..1%), nurselmid\\ife (40/....6% = -2%), doctor (52%·630/.- ,,9010)
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Table 6.4 Composite Indices ofAKU Program Exposure

Indicator

% Mathers AKU-CHW main sourtC infa or heaJth meeting
% Mothcrs AKU-CUW asource inra or hcaJth meeting

% Mothers AKU-elinic as main source orinfonnalion
% Molhers AKU-CUni:. as a source ofinfonnalion or services

% Mothers any Program Exposure. Clinie or CHW for inra 1selVice

DIFFERENCE (Program MINUS Comparison)

Lowcr Upper
Program Comparison CRUDE Adjusted 95% 95% P Value

Area Area Difference Difference CI CI Difference

66% 5% +61% +59% ( 54.63) <0.001··
86% 9% +78% +74%( 13. 21) <0.00.··

13% 2% +11% + 10%( 7. 13 ) <0.001"
66% 12% +54% +52% ( 47. 57 ) <0.001··

88% 14% +74% +69%( 65. 73 ) <0.00.··

Table 6.5 Indicators of General PHC Exposure

Indicator

% Mathers Visited by a Heahh Educalor Last 3 ma
% Mothers EVER Attcnding a Htalllt Education Meeting
% Mathers Anending Health Education Meeting last 3 mo

DIFFERENCE (Program MINUS Comparison)

Lowcr Upper
Program Comparison CRUDE Adjusted 95% 95%

Arn Area Difference Difference CI CI

59% 2% +57% +52%( 47, 57)
21% 2% +18% + 17%( 13. 21)
11% 1% +10% + 10%( 7, 13 )

P Value
Difference

<0.001-
<0.001-
<0.001--

% ofChildren Having Growth Card 74%
% Children with an Immunization Card 81%

% orChildlCn EVER Weighed
% ofChildren Weighed in fast 3 mo

81%
55%

26% +55% + 51 %( 47, 55)
7% +47% +44%( 40, 48)

26% +47% +43%( 38. 47)
58% +23% + 19%( 15, 24)

<0.001"
<0.001"

<0.001-
<0.001"

.- statislically significant al p=O.OS and a practically meaningful magnitude of the difference
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The use ofother sources ofhealth infonnatlon and health service providers are

shown in the footnotes of TABLE 6.3. There were no signilicant differences in the

dilization ofalternative health resources between the communities. Both areas Ireqllenlly

utilized family and other doctors as main sources of information. with the addition of the

media (radio, television and newspapers) as secondl\l)' source,,,. Other hca\th workers

were utilized infrequently for health infonnation or services. Other doctors were usel.l

frequently as providers of health services, especially prenatal care, therefore. there wall

substantial Primary Health Care Expo~urc from Olh"r Sf)ur~es in ooth communities.

especially l'rom other doctors. This exposure was not different between the [wo nreas,

thus the comparison was reasonab\e.

TABLE 6.4 displays the many possible composite indices of l'rogram coveruge.

In the Comparison area there was minimal exposure by ail indices. In the l'rogram lIfea, if

getting infonnation l'rom the AKU Communily Health Worker (CHW) was taken as the

measure ofexposure, two-thirds of the population utilized the CHW as a main source of

infonnation, and virtually aIl utilized the CHW as one source of information. The AKU

clinic exposure was minimal as a primary source of infonnation, and two-thirds reported

it as a secondary source. FurthemJOre, if exposure to the Cl-IW and clinic were combineJ

into an indicator of any Program exposure, few mothers beyond those exposed to the

CHW would be deemed exposed. Therefore, the main exposure to the Program was

through exposure to the CHWs. Given that the CHWs provided primary-care, this

exposure index shows that the health center was most likely used as a source of

secondary-care, as il was designed to be.

The study did not include specific questions on coverage of the Program's CHW's

as such a question might have biased the interviewers through know\edge of the

respondent's exposure status. The proxy measures ofe"posure to primary health care

(outreach and other activities) are shown in TABLE 6.5. Home visits were utilized by

over hall' of caregivers in the Program area, and essentiaIly none in the Comparison area.

Similar results to a lesser degree are found in health education meetings. Therefore, therc



• RESULTS Page 73

•

•

wcrc extensive outrcach home visits and health education exposure in the Program area,

but not in the Comparison area.

Extensive growth monitoring also occurred in the Program area but not in the

Comparison area, with almost an additional half of children bcing ever weighcd, weighed

in the last three months, or having a growth cardo The mean number of weighings in the

last thrce months was also significantly different: 1.4 weighings in the Program area and

0.2 weighings in the Comparison area, which after adjustment for matching variables,

meant Program children had at least one more weighing per month than children in the

Comparison area. The differential in Primary Health Care immunization exposure

(measured by the presence of an immunization card in the home) was smaller, but still

substantially different. Therefore, the activities associated with Program outreach were

carried out to a substantially greater degree in the study areas.

More than 97% ofthe mothers in the Program area who reported home visits in

the last three months also reported receiving health information from the Program CHWs.

Respondents did not report other outreach health workers to have been active in either

study area. Therefore, virtually all home visits should have been from the Program's

hcalth workers, indicating substantial coverage of the Program area by Program CHWs.

The Program, therefore had good coverage (or was well utilized) in the Program

area with liule spill-over coverage in the Comparison are.::. Essentially the only source of

outreach health services was the Program, which operated only in the Program area. Both

communities utilized and had similar access to other health services and sources of health

information.
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The following sections describe the outcome results by GOBl-F catcgory,

followed with a summary table which fits ail of the outcomc indicators into thc

conceptual framework. The statistic ofinterest (or study assessment ofProgrnm

effectiveness) was the difference in rates or proportions betwcen the l'rogram and

Comparison areas. The CRUDE difference is simply the Program minus the Comparison

statistic which represents control of confounding factors by design (i.e. community

matching). The ADJUSTED difference reflects correction of residual confounding which

had not been successfully removed through matching (Le. ethnicity, ownership, und

maternai years of school were included in multiple Iinear or logistic models us described

in Section 5.6).

6.4,1 Growtb Monitoring Outcomes: Cbildren's Nutrition

The results of growth monitoring impact indicators (anthropometric indices) arc

shown in TABLE 6.6. There were no practically signifieant differences in ucute

malnutrition or 'wasting' (measured by Weight-for-Height). However, there were

pract:=ally significant differences in ehronic malnutrition or 'stunting' (measured by

Height-for-Age), and acute or chronic 'under nutrition' (measured by Weight-for-Age).

These differences in chronic nutritional status were opposite of what was

hypothesized: children in the Program area were found to be more malnourished than

children in the Comparison area. The differences were signific:lllt both for the whole

population (measured by the mean difference in z-scores) and the malnourished tail of the

populatioll (measured by the difference in proportion less than 2 standard deviations from

the rnean). These differences were similar when dis-aggregated by age or sex, including

the appropriate age groups for each WHO indicator.I60.161.178
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Table 6.6 Growth Monitoring Indicators: Nutritional Anthropometry

DIFFERENCE (Program MINUS Comparison)

Lower Upper

IMPACT INDICATORS Program Comparison CRUDE Adjusled 95% 95% PValue

Area Area Difference Oifference CI CI Difference

Mean Weighl-for-Age Z-score, Children 0-59 mo -1.3 Z -1.3 Z -0.03 Z -0.1 Z ( -0, 0.2 ) 0.55

% children 0-59 mo underweighl « 2 SO 35% 30% +4% +6% ( 2, Il ) 0.008 ••
Wl-for-age)

Mean Weighl-for-Height Z-score, Children 0-59 mo -0.3 Z -0.5Z +0.2Z +0.2Z ( 0, 004 ) <0.02'

% Children 0-59 mo wasled « 2 SO Wl-for-Hl) 12% 15 % -2% - 3% ( -6, 1 ) 0.14

Mean Weighl-for-Height Z-score, Children 12-23 -0.3Z -0.5 Z +0.2Z +0.2Z ( -0, 0.6 ) 0.65
mo
% Children 12-23 mo wasled « 2 SO Wl-for-Hl) 16 % 13 % +3% +2% ( -6, Il ) 0.5

Mean Heighl-for-Age Z-score, Children 0-59 mo -1.8 Z -1.5 Z -0.3 Z - 004 Z ( -1, -0.21 ) 0.003 ••

% Children 0-59 mo stunled « 2 SO Hl-for-age) 43% 37% +6% + 10% ( 5, 15 ) <0.001"

Mean Heighl-for-Age Z-score, Children 24-59 mo -1.9 Z -1.5 Z -0.3 Z -004 Z ( -1 , -0.1 ) 0.003 ••

% Children 24-59 mo stunled « 2 SO Hl-for-age) 42% 35% +7% +9% ( 4, 16 ) 0.008 ••

statislically significanl at p=0.05 yel nol a praclically meaningful magnitude ofdifference

•• stalislically significant al p=0.05 and a praclically meaningful magnitude ofdifference
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Results oforal rehydration therapy knowledge and behaviour indicators arc shown

in TABLE 6.7. Maternai knowledge of appropriate diarrhea treatment was extremely high

in both areas. Behaviour during a hypothetical (usual) case ofdinrrhea favoured the

Pmgram area, but after adjustment for residual confounding, behaviour was substantially

different only in the continuation of food in the Program area.

There were only 128 cases ofdiarrhea reported on maternai two week recall

which was just over halfthe expected number due to the low dinrrhea prevalence (7%) in

the winter months. Maternai behaviours in these cases were parullel to the responses lor

usual diarrhea with respect to fluids and food. Despite the small numbers, there were no

differenees in diarrhea character (measured by frequency, duration, severity, chronieity.

recurrence, and point prevalence). Use of oral rehydration therapy (ORT) was 10

pereentage points lower in the Program area, and the diarrhea treatment score was 15%

less in the Program area. Both differences were meaningful but not statistieally

significant due to the limited number of cases. These differences were in the opposite

direction of the hypothesis, with the Program area's treatment being poorcr.

6.4.3 Breast Feeding Outcomes

The results ofbreast feeding behaviour indicators are shown in TABLE 6.8. There

was a substantially higher proportion of women feeding colostrum (10%) in the Program

area, which was a major focus of the CHW's efforts in breast feeding. Both exclusive and

prolonged breast feeding were more common in the Program area, but the difference was

not statistically or meaningfully different. In both communities, low exclusive breast

feeding rates reflect the cultural norm ofearly supplementary l1uids, and the hlgh 6-9, 18

and 24 month breast feeding rates reflect the cultural norm of universal, and prolongcd

(mean duration 15 months, and median lurution 19 months) breast feeding (only threc

women did not breast feed a livebor. "hild).,o.so.ls8
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Table 6.7 Oral Rehydration Therapy (ORn and Diarrhea Treatment

% Mothers Using ORT during Recenl Case ofDiarrbea 59% 67%
Mean Diarrbea Treaboent Score for Recent Case (of total 10) 3.9 4.7

KNOWLEDGE INDICATORS

Mean Mother's Knowledge 7 Diarrhea Waming Signs

BEHAVIOUR INDICATORS

% Mothers Increasing Fluids During Usual Diarrhea
% Mothers Maintaining Food During Usual Diarrhea
% Mothers Increasing Food After Usual Di", rhea

Program
Area

6.3

78%
66%
52%

Comparison

Area

6.3

73%
56%
48%

DIFFERENCE (Program MINUS Comparison)

CRUOE Adjusted Lowcr Upper P Value
Difference Difference 95o/oC 1 95%CI Difference

+0.01 +0.005 ( -O. 0.1 ) 0.95

+5% +2% ( -3, 7 ) 0.4
+ 10% +4% ( 0, 12 ) 0.05 ••
+4% 0% ( -7, 6 ) 0.95

·8% -10% ( -28, 8 ) 0.25
-0.8 -0.8 ( -2, 0.1 ) 0.06 1

1 The diarrbea treaboent score (a composite of the CHW's messages) is shown in APPENDIX III

Table 6.8 Breast Feeding Indicators

BEHAVIOUR INDICATORS 2 Program

Area

Comparison

Area

DIFFERENCE (Program MINUS Comparison)

CRUDE Adjusted Lowe, Upper P Value

Difference Difference 95% C 1 95% C 1 Difference

% Mothers Feeding Colostrum 49% 33%
% Mothers Exclusively Breast Feeding (0-3 100) 36% 29"/0

% Mothcrs HF with complementary food (6-9 100.) 70% 73%

% Mo111t:rs Still Breast Feeding at 18 mo 69% 63%
% Mothcrs Still Hreastfeeding at24 months 22% 24%

• statisticaJly significant at p=O.OS yet not a practically meaningful magnitude ofdifference
•• statistically significant at p=O.05 and a practically meaningful magnilude ofdifferencc

2 Rates are for the one MOst receot tenn pregnancy per mother having becn pregnant in the last 5 years

+ 16 % + 10 % ( 4, 16 ) <0.001 ••

+ 7 % +3 % ( -3, 8) 0.4
-3% -4%( -II, 2) 0.2

+5% +4% ( -3, 12) 0.3

- 2 % - 2 % ( -7, 4) 0.5
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Table 6.9 Immunization Indicators

DIFFERENCE (Program MINUS Comparison)

Lower Upper
KNOWLEDGE INDICATORS Program Comparison CRUDE Adjusted 95% 95% PValue

Area Area Difference Difference CI CI Difference

% Mothers knowing immunizalion given age 1 wk 37% 25% +12% +7% ( E', 11 ) 0.01 ~

% Mothers knowing measles given age 8-12 mo 73% 64% +8% +6% ( -2, 11 ) 0.1

BEHAVIOUR INDICATORS

% children age 12-59 mo NEVER immunized 6% 13% -7% -4% ( -7. -2 ) <0.001 ~

% children age 12-23 mo NEVER immunized 7% 13 % -6% -4% ( -10. 2 ) 0.15

% children age 12-59 mo MEASLES immunized 86% 74% + 12% +8% ( 4, 13 ) <0.001 ~

% children age 12-23 mo MEASLES immunized 80% 67% + 13% +10% ( 3, 19 ) 0.03-

% children age 12-59 mo COMPLETELy immunized 84% 67 % + 17 % + 13 % ( 8, 18 ) <0.001 ~

% children age 12-23 mo COMPLETELy immunized 76% 61 % + 15% + 11 % ( 1 • 21 ) 0.02 ~

% mothers TETANUS immunized last term pregnancy 80% 66% +14% + 11 % ( 6, 16 ) <0.001 ~

% mothers TETANUS immunized twice in last 5 years 89% 75% +14% +11 % ( 5, 17 ) <0.001-

~ statislically significant at p=0.05 and a practically meaningful magnitude of difference
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The results of immunization knowledge and behaviour indicators are shown in

TABLE 6.9. AIl maternai knowledge and behaviour indicators, including both maternai

and child immunizations were approximately ten percentage points better in the Program

area.

6.4.5 Fcrtility Outcomcs

6.4.5. J Family Plannjnl.l

The results of family planning knowledge, behaviour and impact indicators are

shown in TABLE 6. JO. There were consistently better knowledge and behaviour

indicators in the Program area, however, only knowledge differences were substantial.

There were minimal differences in family planning methods currently used by

women who had been pregnant in the last 5 years. In both communities 7% of these

women were now sterilized, and only one husband was reportedIy sterilized. Two percent

ofwomen were using traditional means ofcontraception (mostly withdrawal), and 22

24% ofwomen were using modern birth spacing methods. In the Program area, women

reported use of more short term birth spacing methods (condoms 13% versus 8% and the

pill 4% versus 2%), and less longer term birth spacing methods (injectable 2% versus 4%

and intra-uterine devices 5% versus 7%). Adjustment for matching differences did not

change these estimates.

In terms of fertility impact indicators, the crude birth rate was calculated as aIl

term births during 1993 divided by the current study population. The total fertility rate

(TER) was calculated as the sum of age specifie fertility rates.'O The TFR using births

from 1993 was 3.8 in both study areas. The TER from combining 1992 with 1993 births
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was 4.1 in both study areas, combining 1991, 1992, und 1993 births was 4.3. No

differences were observed between the Prograrn and Comparison areas.

Birth spacing was calculated as t.he number of months between the two most

recent live births for women who had been pregnant in the last Cive years. Median birth

spacing was 18 months in the Prograrn area, and 15 months in the Comparison area. not

significantly different on non-pararnetric testing. In summary, there were minimal

differences in fertility impact indicators between the Prograrn and Comparison areas.

6.4.5.2 Maternity Care Indicators: Prenatal and Deliyery

The results of maternai prenatal and delivery behaviour indicators are shown in

TABLE 6.11. There was a marginally higher prenatal coverage in the Program area. but

no other indicators were differenl. In both communities, women utilized othcr doctors lor

most oftheir maternity care: over 60% for prenatal care und 41 % for delivery care (ail in

hospita1s). Only one quarter ofwomen in the Prograrn area reportcd receiving prenatal

care from the Program.
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Table 6.10 Family Planning Indicators

% Mathers "ith Iast birth intcrvall8-23 ma 20% 17%
% Mothcrs with las1 birth interval > 23 ma 58% 62%

Crode Birth Rate (per 1000 population) 3\ 29
Total Fcrtility Rate 4.: .J.2

KNOWLEDGE INDiCATORS

% Mothcrs knowing al lcasl one FP rncthod
Mean 1# of Family Planning Methods Known (mcthods)

BEllAVIOUR INDiCATORS

% Mot.ltcrs EVER using modem FP Methods
% Mothers CURRENTLy using modem FP
Mean Ouralion ofCURRENT FP Use (among users)

IMPACT INDiCATORS

Progmm
Area

94%

4.9 mclh

49%
31 %

20 ma

Comparison
Area

88%
4.2 rnclh

43%
29%

20 ma

DIFFERENCE (Progmm MINUS Comparison)

CRUDE Adjusted Lowcr Upper P Value
Difference Differcnce 9S%CI 9S%CI Difference

+6% +5 % ( 1 8 ) <0.001"
+0.6 rncth +0.5 meth ( 0.2 0.7 ) O.OOS"

+6% +5% ( -1 Il ) 0.07
+3% +2% ( -4 8 ) 0.4

+0.3 ma +0.1 ma ( ·2 3 ) 0.9

+3% +2% ( ·3 5 ) 0.6
-3% -4% ( ·11 3 ) 0.2
+2 +2 ( ·3 5 ) 0.4

-D.I 0 ( ·1 1 ) 0.9

•• stalistically significant al p=O.OS and a practicall)' meaningful magnitude ofdiffcrcnce

Table 6.11 Matemity Care Indicators

BEllAVIOUR INDiCATORS 1

% WomeR who reccived an)' Prenatal Care (Prenatal Co\'erage)
% Women who recCÎ\'ed adequate Prenatal care 2
% Women who deli\'ered g home
% Women Duended b)' traditional binh llltendant

DIFFERENCE (Progmm MINUS Comparison)

Progmm Comparison CRUDE Adjustcd Lower Upper P Value

Area Area Difference Difference 95%CI 95%CI Difference

82% 74% +8% +4% ( ·1 9 ) 0.1
34% 300/0 +4% 0 ( -6 6 ) 0.9
51% 5S0/0 ·4% +2 "- ( -4 9 ) 0.2
34% 42% ·8% -4% ( -10 2 ) 0.3

/ RaIes are for the one m:Jst reccnt tenn pregnant)' per molher who was pregnant in the last 5 )'eatS
1 At Icast 4 Prenatal ...isits. beginning in the first b'imcster (beforc abe founh month) ofpregnancy
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The estimates ofProgram effectiveness consisted of the rate differences between

Program and ComparisQn areas which were adjusted for confounding secular trends in the

design (through matching), and in the analysis (through regression witb residual

confounders which had been unsuccessful1y matched). The results are fit into the

conceptual frarnework in TABLE 6.12.

Table 6.12: Estimates of Prograrn Effectiveness Fitted Into the GOBI-F Conceptua\

Frarnework

• Program Element Know\edge Hea\thy Behaviours

Growth Monitoring

ORT NIL NIL except

solids-feeding pos trend

Brenst Feeding NIL except

Colostrum-Feeding POS

Immunization POS maternai & child POS

Parnily Planning POS pos trend

Maternity Care NIL

Health Impact

NIL

NIL

NIL

•

POS: meaningfu\ positive effect,

pos trend: insignificant positive trend

NIL: no effect

- : variables not measured
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Time-trends within the Program area can be assessed by comparing this study's

(current) results to the baseline (pre-implementation) survey of 1987. These comptlrisons

for key indicators included both surveys are shown in TABLE 6.13.

Socioeconomically, there have been improvements in incomc (abovc the 20%

devaluation ofthe Pakistan Rupee during the same period),50 marked improvcmcnts in

living situation and municipal services, and a change in proportional ethnicity including

more Urdu speakers (most ofwhom are Muslim), and less Punjabi speakers

(most ofwhom are Christian). There has also been an increasing net in-migmtion as on

the current survey 18% more households had migrated in the previous ten YCtlrs.

The study's health outcome estimates were essentially identical to the MIS

estimates shown in TABLE 6.14. Therefore, the study's community-based results were in

concert with AKU's service-based data, despite the differences in populations. Agreemcnt

in the resu1ts supports their concurrent validity: both methods ofdata collection were

reasonable means ofassessing the community's health status.

Comparison to AKU surveillance data, therefore, substantiated thc reportcd time

trend health improvements in the Program area at a community-level. 1-lowever,

concurrent secular trends in other determinants of health are also shown, which should be

adjusted for in an assessment ofProgram effectiveness.
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Table 6.13 Secular Trends in Socioeconomic Status, Comparison of Pre-Implementation to CUITent Survey Results

SOCIO-ECONOMIC INDICATORS

Pre-Implementation

1987 95 %CI

CUITent Study

1993 95 %CI

CHANGE

1987-93

Median Family Income (Pak Rupees/mo)

Median per Capita Income (pak Rslmo)

Mean Persons per household

Mean Persons 1 room (crowding index)

% Population> 15 literate

% Households with private water tap

% Households with modem toilet

% Households temporary construction

% Households Urdu-Speaking

% Households Punjabi-Speaking

% Households Pushto-Speaking

% Households migrated last 10 years

2036

295

6.9

3.3

67

49

85

23

38

42

8
23

(1500,2500)

(200,390)

(6.5,7.3)

(2.9,3.8)

(66,68)

(45,53)

(82,88)

(20,26)

(34,42)

(38,46)

(6,10)

(20,27)

3000

500

6.3

3.8

66

84

99

1

44

29

8

41

(2500,3500)

(450,550)

(6.1,6.5)

(3.6,4.0)

(65,67)

(81,87)

(98,99)

(0,1)

(40,47)

(26,32)

(6,10)

(38,44)

964

205

-0.6

0.5

-1

35

14

-22

6

-13

o
18
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6.5.2 Adjustment of Surveillance Estimntes for Confounding Seculllr Trends

TABLE 6.14 contrasts the crude or ';madjustcd' AKU survcillance estimates of

Program effectiveness to the 'adjusted' estimatcs l'rom this study, for thc ninc variables

that were common to al! three data sets. The AKU estimatcs wcrc calculated as the

differences in health status indicators between the pre-implemcntation survcy and clIrrent

estimates from MIS surveillance. The study estimates were calculatcd as diflèrenecs

between the Program and Comparison areas. The study estimate represents mljllstment in

two ways: by design (through matehing) and by analysis (through correction ofresidllal

eonfounding differences which were unsuccessl'ul!y matched). The adjusted change \Vas,

therefore, an estimate of the Program effectiveness over and above sccular trends in

health deterrninants extemal tJ the Program (ie development, socioeconomie statlls,

education, municipal services, and background health services).

The adjusted changes were consistently less than the AKU surveillance time

trends, which is consistent with the observed positive secular trends in other health

deterrninants. The magnitude ofadjustment was as fol!ows: adjustment in nutritional

indices was smal! but reversed in direction; child immunization improvement was

decreased by 55%; maternaI immunization improvement was reduced by 85%;

contraceptive prevalence increases were halved; improvements in prenatal coverage

change were reduced by 90%; and adequate prenatal care was unchanged in cither

estimate.

In summary, adjustment for seeular trends in confounding determinants ofhealth

reduced the AKU surveillance estimates ofProgram effectiveness by 50-90%.
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Table 6.14 Program Effectiveness, Health Status Changes Adjusted for Secular Trends in Health Determinants

Comparison of CRUDE Health Changes (MIS MINUS Pre-Program)

To the Secular Trend 'ADJUSTED' Health Changes found in the Study (Program MINUS Comparison)

Pre-Program MIS CRUDE ADJUSTED
1NDICATOR 1987 95 %CI 1992 95 %CI Change Change 95% CI

% children < 5 underweight 42 -3747 1
36 -3339 1 -61 6 -2111

% children < 5 appropriately immunized 63 -5766

1

91 -8993

1
28

1
13 -818

% pregnant women, Tetanus immunized 17 -1221 94 -9395 77 11 -616

Contraceptive Prevalenet: 15 -1218 25 -2327 10 5 (-1,11)

Crude Birth Rate (per 1000 Population) 41 -2161 33 -2936 -8 2 (-3,5)

% any Prenatal Care (prenatal Coverage) 54 -4860 80 -7288 26 4 (-1,9)

% Pregnant women, adequate Prenatal Care 35 -3040 27 -1836 -8 0 (-6,6)

Perinatal Mortality Rate (per 1000 Births) 34 -91 23 -541 -11 -15 (-38,7)

Infant Mortality Rate (per 1000 Live births) 93 -64122 50 -2477 -43 -12 (-25,26)
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The mortality data were collected from the pregnancy histories of ail womcn who

had been pregnant in the last live years. The 1868 live births and 61 infant dcaths

reported over the live years prior to the survey (1989-1993) was just undcr thc planncd

sample size. However, there were problems with this calculation.

There was substantial fluctuation in ail three mortality rates bctween ycars.

requiring sorne grouping to stabilize the rates, as has been suggested by others.2M

Moreover, it should have taken a few years from original implementation in 1987-8 for

the program to impact on mortality.ISO.I64 Therefore, the data from the early program

period (1989-90) provide an estimate of the pre-program status, and the period since 1991

provide an estimate of the post-program status, further reducing the effective sampie sizc.

Problems with the mortality data were not limited to sample size. 11 has been

noted elsewhere that Pakistani women often report children who die in the lirst day of life

as stillbirths.sO This would lead to under-reporting of the overall infant mortality rate. To

deal with this problem, a 'maximum mortality' was calculated which reclassilied ail

stillbirths as live births. This can be taken as the maximum reported infant mortality rate.

The analysis of mortality differentials was, therefore, Iimited by small numbers

and by problems in reporting. However, these problems were equivalent in the two study

areas, so there should not have been a bias for the rate differences. FurthemlOre, these

small numbers (2-10 deaths per year) were ofthe same magnitude as, yet consistently 10

30% less than, the number ofevents AKU has used to calculate their surveillance time

trends.

The mortality data and resulling eommunity rates are shown in APPENDIX VIII,

grouped by year to show the fluctuation, by early program and late program to show
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potential changes over time, and lumped together for the whole program period to

maximize the sample size. There were no practical or statistically significant differences

(especially after adjustment for matching variables) in ail three mortality indicators in

either the whole program estimates, or the early program estimates.

A second mortality analysis looked at time-trends over the period ofthe Program

(19l19-1992). Though there were decreasing trends in ail three mortality indicators of 15

to 20 deaths per 1000, and a differential trend in favour of the Program area of 10-15

deaths per 1000, none of these trends were close to statistical significance, and ail

therefore had confidence intervals of the order (-120 to +60).

6.6.2 Morbidity

The study used two week maternai recall of the two main causes of childhood

morbidity (diarrhea and pneumonia). The results are shown in TABLE 6.15, none of

which are statistically or practica1ly significa.'lt.

Table 6.15 Morbidity Results: Two Week Prevalences

•

Variable Program Comparison CRUDE Adjusted 95% CI

Area Area Difference Difference

IIIness 22% 26% -4% -3 % (-8,0.7)

Diarrhea 7.7% 7.3% +0.5% + 1 % (-4,16)

Pneumonia 2.7% 2.2% +0.5% +0.6% (-1, 2)
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6.6.3 Registered versl!s Non-Registered Population (Users versus Non-users)

A secondary analysis was carried out on data from the l'rogram area atone. to

assess whether there were differences between the 'registered' population, on which the

AKU surveillance (MIS) is kept, and the 'non-registered' population. No direet indicator

of registratioil we~ included in the study due to the potential to bias the interviewers, so

an indirect indicator was required.

The MIS reports 85-90% registration and approximately 15% of users of the clinic

services are from the surrounding non-registered population (some of whom arc l'rom

within the Program area),s' therefore, an index of any contact with the Program would

overestimate registration. The chosen index for program registration was any woman who

had remote or recent exposure to the AKU CHW, "S registration implies acccptance of

home visits. Eighty-six percent ofwomen met this definition (shown in TABLE 6.4 as

mothers using the AKU-CHW as a source of information or attending health meetings).

Of women who had contact with the clinic, by this definition only Il mothcrs who

received family planning or diarrhea information, and 8 mothers who brought their

children for COlisultation were deemed non-registered.

Using this index of registration, there were some differenccs in matching variables

between the registered and non-registered subpopuJation: the registered population had

three years longer duration ofresidence, an average of 0.8 more ownership of the nine

household items, and 0.7 years less maternai education. Ethnically, there were 17% more

Urdu speaking Muslims, and 18% Jess Christians. The differences in matching variables

between registered and non-registered Program area subpopulation were parallel to the

differences between Program and Comparison communities, with the addition of longer

duration ofresidence. Longer duration of residence in registrants would be consistent

with less recent migrants being better settled, more urbanized, and thus having had more

chance to be exposed to the Program. Taken as a whole, the matching differences were
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small, so the study results were not biased by inc1uding an essentially dissimilar non

registered population in the Program area estimate.

ln terms ofhealth outcomes, crude and adjusted differences between registen~d

and non-registered residents were calculated in a similar method to the primary analysis,

adding the duration variable as an extra residual confounder for adjustment. The outcome

di fferences were once again parallel to those between Program and Comparison areas.

There were no differences in nutritional or fertility indices, diarrhea treatment was only

different with respect to food during diarrhea (8% more with registrants), and colostrum

feeding was 6% more in registrants. Immunization was 15-35% better in registcred

mothers and children [12-23 month complete immunization rates 81% and 40%, adjusted

difference +28 percentage points, 95% confidence interval (8,48); and maternai tetanus

90% and 75%, adjusted difference';'12 percentage points, 95% confidence interval

(4,20)].

ln summary, the MIS data were kept on a subpopulation which when compared to

the Program's total target population had a better soeioeconomic status and better health

outcomes, even after adjustment for the residual eonfounding. The socioeconomic, ethnic

and health outcome differenees were similar to the differences between Program and

Comparison areas, though the differences in immunization rates were double. The non

registered population, therefore, was found to be similar to the Comparison area in

essentially ail variables measured.
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7. DISCUSSION

In this section, 1discuss first the study methods, including data quality and the

limitations and strengths of the study design. 1thcn review the study resulls from a

substantive perspective: answering the study questions about exposure, outeomes,

confounding factors, and effectiveness. 1conclude with the implications of the study and

a summary ofpriority areas for PHC future research.

7.1 Quality of the Study Data

Participation in the survey was excellent, with a 94% response (ate from people

who were home, (or 91 % of ail potentially eligible households). The data werc reliablc as

shown first, by negligible missing data or errors found in data editing, and second by

excellent test-retest reliability for ail variables save the anthropometric indices. Even the

reliability ofanthropometry was acceptable, with a 10% gross error rate and no net bias:l7

In terrns of internai validity, the questionnaire was almost completely composed

ofquestions which had been previously validated in Pakistan, or elsewhere.28 The

questionnaire was field tested through three cycles and back translated twice to maximize

construct validity. Interviewers included an ethnie mix from the study communities to

facilitate acceptance and communication.94 The similarity of the Program area data to the

Aga Khan University service-based data (MIS) is evidence of concurrent validity. The

consistently decreasing trend from knowledge through behaviour to impact indicators is

evidence of content validity,143 as were the lack of important logical inconsistencies found

in data cleaning.

In terrns ofexternal validity, neither the Program area nor the Comparison area

were as underprivileged as their squatter settlement status might suggest. In general,
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Karachi is belter on any economic or social indicator than any other part of Pakistan;SO

however. iarge pockets ofunder-privilege are often mentioned.6o,lss There are four

sources of recent soc:oeconomic data for urban Pakistan,41,SO,67,ISS and three sources of

global socio<:conomic estimates. '6o,'61.'73 Assessment of socioeconomic status requires

multiple me~sures,27.100 which have been recently grouped onto four axes for Pakistan:

wealth, houoing, parental education, and occupation.41 Comparing to the aforementioned

sources, in terms of wealth, housing, and occupation both Program and Comparison

communities were just above the mean for urban Pakistan, weil above the mean for

Pakistan as a whole, and at the mean for Asia and other developing countries. However,

in terms of parental education, both communities were at the mean for urban Pakistan, but

weil below the mean for Asia and other developing countries. Comparing the study

results to a recent survey oflower-middle class Karachi residents,6S socioeconomic status

was 20-30% worse. The study population can be described, therefore, as a low to lower

middle class urban population, representative of the mean for urban Pakistan, and much

ofurban Asia. The consistency ofthese socioeconomic indicators suggests that the study

population may be socioeconomically similar to many rapidly urbanizing cities in

Asia.161.173

There are a number of potential biases associated with cross-sectional survey

results.4.92.94,113.12S.129.142 Four were potentially relevant to this study: interviewer bias, recall

bias, bias from unmeasured community factors, and seasonality.

Every effort was made to reduce interviewer bias by crossing over the

interviewing teams at the survey mid-way point, and by careful training and field

supervision of the interviewers. After data collection, the outcome and re-test results were

analyzed by interviewer. No differences were found. Though efforts were made to blind

the interviewers to the study hypothesis, they could not be blinded to the area they were

in.

Recall bias due to self-reporting92 is a poter.tial problem with ail cross-sectional

surveys. Respondents have been shown to be biased towards culturally desirable
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responses with respect to behaviours,47,94 and to under-report health service utili1~'ltion by

up to 50%.71 Reeall has been shown to be sub-optimal beyond 6-12 monlhs for more thnn

very salient events. l:!9 Most of the study indieators required one yenr recnll, blltthe brensl

feeding, fertility, and mortality indieators reqllired three year reeallto stabilize 1111clllnting

rates due to the rarity ofevents. Three year reeall has been utilized elsewhere,ll and IIp ta

five year reeall has been routinely used in the World Fertility Slirveys.2K.lll,llK,161 Despite

these potential problems, it is lInlikely that there was differential reeall bias between the

Program and Comparison area, minimizing the effeet of reeall bias on the study reslilts.

Community organizatioh and participation are notoriollsly diffieultto

measure.31.73.I04.119.180 Reliable quantitative variables, espeeially eross-eultllrally

appropriate ones, have not been definedY6,I41 In the Program area, the presence ofthc

Aga Khan University Primary Health Care Program may have provided impetus for

eommllnity organization and development, whieh wOlild have created a positive study

bias. Other health service providers and edueators were also likely less lItilized in the

Program area, whieh wOlild have eallsed an indeterminate bias based on the (linmeasllrcd)

relative quality of the Program and other service providers.

Both populations were highly mobile and ineluded some seasonallabourcrs. A

eross-seetional survey in the winter months may have not refleeted the socioeeonomic'N

or health situation86,106 of the entire year round population. For seasonality (or any other

potential biases) to have seriously affeeted the study conclusions, the effeet would havc to

have been differential between the two studied communitics.

Finally, many other potential sources ofbias are listed in thc program cvaluation

literature.s3.57,61.122 While bias affecting the magnitude ofsome estimates eannot be ruled

out, in either the qualitative or quantitative surveys 1do not find evidenee of differential

bias aeross the two study areas. 1believe that the risk differenee between eommunities

was reasonably unbiased, and that the survey data were of good quality both in terms of

reliability and validity.
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The main study objective was to assess Program effectiveness controlling for

confounding secular trends. Taken as a whole, the new study data combined with the

AKU surveillance data comprised repeated (pre- and post-) cross-sectional surveys in one

Program community, ongoing service-I;lased reporting in one Program community, and a

single post- survey in a post hoc matched Comparison community. As argued previously,

this approach was the best possible given the field situation. However, the method was

not withoutlimitations.

The main study limitation was limited community and household sample size. In

essence the survey was a one-to-one comparison ofonly IWo matched communities.

These communities were not randomized in either the original Program location or the

community match. Though every effort was made through qualitative and qualitative

investigation to measure known confounders of heaith impact, differences between the

communities in vuriah!es that were not measured cannot be guaranteed, nor can the

extrapolation ofstudy results to other Program and non-Program sites. The study thus had

limited generalizabiIity, which is unfortunately common in program evaluation due to the

many political and practical considerations in program implementation.20,4l.90,ll7

The study was originally designed for IWo or three matched pairs ofcommunities,

or for more than one Comparison area for each Program area. The time required to match

communities post hoc, the time constraint imposed by Ramadan, along with practical and

financial constraints prevented the inclusion of more than one community pair. Using a

conservative (or theoretical) approach, the study sample size would have been deemed to

he only two (i.e. the number ofcommunities).89.108 Using a moderate approach, the study

would have been considered as a matched-pair design, which has been shown to require a

minimum of three to ten community pairs to provide reasonably stable statistical

estimates.4o
•
9O Using a practical approach, families would be assumed to have randomly

chosen their community ofresidence, and hence their exposure group, which would allow
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inclusion of the total number of individuals surveyed in the samplll size. ,ol.'•• Thc last

approach was used by ail nine of the 13 observational PHC studies reviewed, by most

preventive health assessments,20.3•.SS.78.89 and by this study. To eompensate lor the

theoreticallimitation in sample size, differences in community means were deemed

significant based on the magnitude of the difference rather than their statistical

significance. '69

Though the household sample size was the maximum allowed by time and

financial constraints, it was nonetheless a study limitation for sorne variables. The

original sample size calculation was erroneously based on infant mortality using ail births

over the last years, ofwhich only the more recent were possibly indicative of

effectiveness. The study sample size was, therefore, insufficient to find differences

between the areas in infant mortality. The study results were also limited in morbidity

(diarrhea and pneumonia) due to the inclusion of fewer cases than predicted. The design

effect of clustering children within households also reduced the effective sample size for

anthropometric indices (but not for immunization indicators). The study, therefore, had

limited statistical power to find many of the hypothesized differences due to limitations in

household and potentially communily sample sizes.

The second important study limitation was the lack of baseline data on the

Comparison area, any unknown dis-similarity between the two study areas prior to

Program implementation cannot be adjusted for. The high quality of the match in terms of

current demographic and socioeconomic similarity, along with the failure to identify

differential history, development or health services on qualitative investigation, make il

unlikely that there were suhstantial differences in the communities at the time of the

study. Given that ail ofthese variables should have been relatively stable over a

decade72,114.138 (or at least parallel in similar communities) it is unlikely that the

communities were substantially different six years prior to the study. Therefore, though

secular trends in deterrninants of health extemal to the Program cannot he contrasted due



• DISCUSSION Page 96

•

•

to missing pre-program data for the Comparison community, there was no evidence to

suggest that current similarity was an unreasonable proxy for pre-program similarity.

Over-matching the communities could have negated Program effects.S4
•1O•

However, for over-matching to have biased the study results, the Program should have

effected the other determinants ofhealth (i.e. improving the water, sanitation, or

education facilities of the Program area). The Program included no intervention in these

areas save education on basic hygiene. Il is thus unlikely that over-matching could have

explained the lack of Program effectiveness found in the study.

For causal inference, cross-sectional surveys are potentially limited as both

cxposures and outcomes are measured at the same time without a guaranteed time

course.129 The study minimized the potential for reversing cause and effect by including

rcpeated cross-sections over time.4,3S.92 The longitudinal MIS data (which included data

on Program implementation) further substantiate exposures prior to outcomes.

Furthermore, the survey inclusion criteria ofone year of residence minimum was

employed to ensure that potential Program exposure predated the recall period for most of

the recorded outcomes.

Measurement issues also limited the study. Though exposure to the Program as a

whole was easy to measure (i.e. community and duration of residence) measurement of

Program coverage was problematic due to the multi-dimensional nature of the Program,

the potential intermittent nature ofthe exposure, the possible exposure to competing

health resources, and the attempt to blind the interviewers to the respondent's registration

status. The consistency among the study measures ofcoverage, and their similarity to

MIS coverage data, indicate that the study captured Program coverage reasonably well. l84

Many of the outcome variables were found in qualitative investigation to have

limiteli content validity (such as the ORT and matemity care indicators which did not

capture exnctly the concept they were meant to measure), despite their having been

vnlidated in previous surveys. The multitude of indicators raises the further possibility of

n type 1error, or statistically significant differences based purely on chance
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occurrences.129 However, all of the indicators and their subsequent analyses were chosen

a priori, in consultation with AKU and the community, to represent the highest priority

interventions. Furtherrnore, there was internai consistency of indicators in each GOBl-F

domain from the conceptual framework (Le. parallel values for multiple indicators in each

category, and a negative gradient from knowledge through behaviour to impact

indicators). Given the lack ofobviously outlying results, and the few positive study

results, a type 1error was unlikely.

ln summary, there were a number of limitations in the study design: both

community and household sample sizes were sub-optimal; baseline data was unavailable

on the Comparison community; and there were potentiallimitations in the measuremcnt

ofexposure, outcome, and confounding variables. However, on the whole, efforts to

minimize the limitations within the study resources were successful. None of the residual

limitations prevented attainment of the study objectives.

7.3 Study Strengths

The main strength of the study was the ability to estimate Program effectiveness

in a difficult field situation (Le. post hoc and without baseline data in a eomparison area).

The important methods were: the qualitative community match; the identification and

control for confounding influences in both design and analysis; the collaborative process

which involved the Program's implementing agency (AKU); adjustment for clustering

within households; and the extensive efforts in quality control of the survey.

As would be the case in many developing countries,l64 there was no quantitative

data to assist in identifying comparison communities. Matching was accomplished

through a iterative process using local key inforrnants to identify potentially similar

populations. The method successfully identified a Comparison area which was esseiltially

un-exposed to the Program or to other outreach health-care, yet was similar enough for
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valid comparison to the Program area (Le. there was minimal Program spillover, and no

meaningful differences in known confounding influences which could be identified

retrospectively).

Moreover, unlike any of the reviewed PHC studies, the survey included

quantitative variables from the social geographic Iiterature21.22 to assess community

simiIarity.114,138 Both exposure and known confounding variables were measured at the

household level, allowing crude outcome differences to be adjusted for residual

confounding by community differences which had been inadequately matched. The

common pitfalls ofecologic comparisons were thus avoided.sl

A third strength of the study was adjustrnent for the design effect of clustering

children within households. Such adjustrnent was not found in any of the reviewed PHC

studies.

A forth study strength was its collaborative design and implementation. The

survey complemented existing AKU surveillance data through the collection of much

needed community-based estimates on variables of importance to the implementing

agency. Collaboration was crucial in gaining access to the communities, providing me

with cultural awareness and logistical support, and in helping to make the Iink between

evaluation and action a bit shorter.

Furthermore, the data provide descriptive information on a segment of the

population which is thought to be poorly represented in aggregated National data.181.184

Such information is valuable given the limited health data in most developing countries,83

including Pakistan.so•u8

Finally, reliable and valid data were collected for essentially the complete

Program and Comparison areas, due to the quality control measures described above.

The data were collected rapidly, with minimal cost, for a relatively large sample size.92.137

Repeated cross-sectional survey is the most efficient technique for the collection of

quantitative data on exposures, outcomes and exposures at a household level when there

are competing health care providers. l64 Health surveys remain an important assessment
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tool even in developed countries.ll8.139 The study data were thus community-based,

including information on non-users of the l'rogram,l8 and on proximal, intcrmediate and

distal indicators ofeffectiveness (Le health knowledge, healthy behaviours, and health

impacts).

In summary, the study method met the objective ofobtaining reliable and valid

estimates ofeffectiveness indicators in a difficult field situation. The study was designcd

to address priority questions for the Department ofCommunity Health Scicnces at the

Aga Khan University within time and financial constraints.

In the next section, l will turn to discuss the substantive aspects orthe results

using the study questions as a framework.

7.4 Exposure: Was the Program Successfully Implemented?

The Program consistently achieved 85% or more community coverage by any of

the three composite indices, which was better than for most preventive health programs in

developing countries or developed countries.3.61 The average number ofcontacts per

capita was well in excess of the minimum 3-4 postulated for the success of preventive

eare.S8

There has been a substantial financial input into the Program, totalling over one

million United States Dollars per year, or just over $2 per person.year.7S The financial

input figures do not include private sector expenditures,163 which have been round to be

substantial in Karachi. 147 The per capita cost of the Program wasjust over 25% of the

projected cost for the World Bank's Essential Clinieal Service package (which is meant to

deerease the global disease burden by one third).173 The Program's financial inputs have,

therefore, been consistent with the targeted health outcomes.
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ln summary, given the community coverage, and the extensive support and

monitoring, 1consider the Program to have been successfully implemented in accord with

its objectives.ml

7.5 Outcome: Have there been Health Improvements at the

Community-Level?

Within the Program area, the study provided an opportunity to compare service

based longitudinal data (MIS) with the study's community-based cross-sectional data. The

data were drawn from slightly different populations: the MIS excluded non-registered

families (10% ofthe total population) whereas this study excluded women resident for

less than 1 year (27% of the total population). Moreover, population mobility (5% in

migration and 10% out-migration)6 excluded sorne residents from both methods. There

were also different recall periods between the two monitoring systems: the MIS used

monthly or more frequent collection (Ifdata, and the study survey used 1-5 year recall.

Other factors were equivalent: both data sets rcached approximately 90% ofeligible

respondents; both had potential biases of the data collectors: and both systems had

provisions to check reliability and quality assurance. Putting the data attributes together,

it is Iikely that the shorter recall made the MIS more accurate than the study estimates,

and that the small MIS positive bias ofexcluding the less healthy non-residents was more

than balanced by the study's potential positive bias ofexcluding recent urban

migrants.70.170.184 The similarity of the study outcome estimates to the MIS current

estimates is, therefore, evidence ofconcurrent validity of study estimates.

Unfortunately, the data collected in the MIS were Iimited by its service-based

orientation. This highlights the need for supplemental surveys.4.90.139 The pre-Program

(baseline) survey differed from the current survey in two ways:24.47.128 the interviewers

were medical and nursing students introducing possible positive (medicalization and
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communication) biases,92,94 and many ofthe demographic variables were co11ected using a

one year reea11 period, introducing possible negative bias (telescoping ofevents into the

period of reea11).I50 These biases, operating in opposing directions on the magnitude of

estimates, should have to sorne extent canee11ed eaeh other out, so a direct eomparison to

the study's current results to assess time-trends was reasonable.

The improvements in health status noted in the AKU surveillance data were

substantiated at the community-level, within the limitations of the pre-Program survey.

The community effect is consistent with the minimal health advantage of Program users

over non-users in the Prograrn area. Therefore, the AKU surveillance system (baseline

survey and subsequent service-based reporting) was shown to be a reasonable means or

assessing community health status.

7.6 Confounding Factors: Were there other health interventions

and secular changes in other Imown determinants ofhealth)?

The above reported health improvements are consistent with reported

improvements in the 14 PHC evaluations reviewed, and the older PHC evaluations

reviewed by Berman.20 However, comparison to other Pakistan data sources suggested

that adjustment for country-wide secular trends could account for hall' of the

improvements, and adjustment for secular trends in urban data could account for ail of the

improvements excepting immunization. Therefore, adjustment for confounding secular

trends in the study areas was also shown to be impc'.ative in an assessment of Program

effectiveness.

The study included three sources of information on potentia11y confounding

factors: networking with govemmental and non-governmental sources to retrospectively

identify interventions in the study areas since Program implementation; qualitative

investigation with local key informants to assess the degree of local exposure to the
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identified interventions, and socioeconomic changes; and quantitative comparison of

socioeconomic detenninants in the baseline and study surveys.

Networking revealed health education through the mass media and extensive

aRT, immunization, family planning and maternai service interventions. Interventions

targeting breast feeding and nutrition were less weil implemented.

Qualitative investigation revealed marked exposure to the mass media, along with

the existence and utilization ofmany competing health services (especially family

planning and maternai services) which were mostly from the private sector. Up to 60%

improvements were reported in access to municipal services (inc1uding water and

sanitation) and education. However the communities were not found to be dissimilar in

these health exposures and secular trends, so the community comparisons were not

confounded.

Quantitative comparison of the Program area baseline and study surveys revealed

a 20% improvement in real income, a doubling of the number of houses with private

water taps, a 15% improvement in sanitation (to essentially universal

access to running water and modern toilets), a reduction in the percentage ofhouses with

temporary construction (20% to less than 1%). In essence, during the period ofProgram

implementation, socioeconomic status improved by approximately 20% in tenns of

wealth and 60% in tenns ofaccess to water and sanitation, but did not improve in tenns

ofeducation.

Therefore, ail three sources of infonnation were consistent with marked positive

changes in detenninants of health external to the Program including: health education,

health services, wealth, and living situation (including water and sanitation). Adjustrnent

for these confounding influences was certainly required in an assessment of Program

effectiveness.
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Anthropometrie (impact) indices were eolleeted on 1731 children under live years

ofage. Weight-for-height is an indicator ofacute malnutrition or 'wasting' (which has

been associated with failure to gain weight, or loss of weight). 178 Height-for-age is an

indieator ofehronic malnutrition or 'stunting' (which has been strongly associated with

socioeconomie and housing standards, as weil as the infection-malnutrition cyc1e).M.81.178

Weight-for-age is an indicator ofboth ehronic and acute malnutrition, or 'under nutrition'.

Ali three indieators should have responded to a nutritional intervention.

Substantially more undemourished and stunted children were identilied in the

Program area, though the number ofwasted ehildren was equivalent. These differences

were seen in the mean or median z-seore (an index ofthe whole population's nutrition), or

in the proportion malnourished (an index ofthe proportion ofchildren faltering). No

differences were found when the data were age or sex dis-aggregated. The study results

were opposite to the study hypothesis: children in the Program area were found to be

more malnourished than children in the Comparison area.

In terms ofdata quality, the anthropometric indices were the only indicators in the

study which were free of potential recall bias. Though other biases were possible, (such

as seasonality, measurement and interviewer bias),14.66 they were unlikely to have affected

the difference between the two areas.

A further problem with the anthropometric data was the difficulty in aUaining

reliable measurements, as the interviewers were previously inexperienced. Accurate

weight and length measurement was addressed by utilizing well-calibrated scales and

solid measuring sticks, along with extensive training and re-training of interviewers. 121

Ages ofchildren were verified in the field by comparing the reported date ofbirth to a

local events calendar and to households records (such as growth monitoring or



• DISCUSSION Page 104

•

•

immunization cards). Ages were further verified by checking the internai consistency of

reported age in the introduction table with age in the pregnancy history, and with the

spacing between pregnancies reported on either side of the index child. Finally,

questionnaires were re-examined for written errors on any children with outlying

anthropometric indices (more than six standard deviations from the mean). Where

discrepancies existed, the reported age was taken to be more accurate than the reported

date ofbirth.s9 In Pakistan there is a cultural tendency to over-report age/O.BI which

combined with the presence of more written records (such as growth and immunization

cards) in the Program area, could have biased the results towards finding a Program effect

(with over-reporting ofstunting and underweight children in the Comparison area).

In terrns of total observations: missing data (due to refusai) were less than 1% of

observations (compared to 10-20% reported for other Pakistan surveys);lO.81 gross outliers

(most Iikely due to reading Imperial rather than metric units on the spring scales) were

less than 2%; inconsistencies in age totalled 7%; and anthropometric outliers were a

further 2%. This total of 12% problematic data was evenly distributed by area and

interviewer. After careful editing, less than 2% ofthe data could not be corrected

logically, and were thus re-coded as missing. Analysis of the data with problematic data

removed or corrected produced identical conclusions. Adding the 10-11% gross

discrepancy rate found on reweighing ta the 12% problematic data could have resulted in

inaccuracy or misclassification of the anthropometric results. However, it is unlikely that

the study conclusions were biased, save towards the null hypothesis of finding less ofa

difference than existed in reality.129

The comparison ofstudy results to other anthropometric data was reassuring.

Since Program implementation, the MIS has shown a stable 38% ofchildren under five ta

be underweight, which was compatible with the study finding of35%. Both estimates

were somewhat better than other estimates for urban Pakistan.SO.ISB The MIS did not

contain length data for comparison. However, the study's stunting and wasting estimates

were slightly better than urban Pakistan estimates, when adjustment is made for their use
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ofpercentage cutoffs rather than z-scores.lD.161 The study's anthropometric estimates \Vcre,

therefore, compatible with the socioeconomic status of the studied communities, and with

AKU's surveillance data.

No association was found between exposure to the Program's extensive nutritional

intervention (as measured by ever or recent growth monitoring) and nutritional status. A

nurnber of interpretations of these results are possible.

One interpretation of the study finding is that no nutritional intervention was

implemented. Though competing nutritional interventions were not identified on

qualitative investigation, over 80% ofchildren in the Program area were ever growth

monitored, and 55% have been monitored in the last three months. Growth monitoring

was a major focus of the Program as a method ofidentifying children with mothers in

need ofnutritional education and support (though food supplementation was not

implemented). The CHWs claim that a large proportion of their time is spent weighing

children, then plorting them on a chart to track progress. Expenditures on growth

monitoring are equivalent to immunization, both more than double any other GOBl-F

Program element.7l In fact, AKU has published more on the importance of growth

monitoring than on any other aspect of the Program.148.149 Growth monitoring and

nutritional education were, therefore, well implemented and priorized.

A second interpretation is that the CHWs were not trained well enough in

nutritional education for growth monitoring to be effective. The CHWs received

extensive training and retraining in UNICEF's prime messages,1l6 and nutritional

education has been the subject of repeated seminars. Qualitatively the CHWs were ail

able to communicate the nutritional messages to me. Thus, lack of nutritional knowledge

on the part ofCHWs is an unlikely explanation.

A third interpretation is that the CHWs imparted appropriate information, but the

mothers were either unwilling or unable to change their feeding habits accordingly. This

was the explanation related by the CHWS.6.75 Such an interpretation would suggest that



• DISCUSSION Page 106

•

•

growth monitoring and nutritiona! education a!one was insufficient to improve nutritional

slatus. Such a hypothesis has recently been suggested in the literature.56.130

A reasonab!y well designed study in rural India showed that growth monitoring

itselfhad no nutritional impact over and above nutritional education.56 Another study

showed that nutritional information mediated improved nutrition only in wealthy

households. 130 The World Development Report claims that nutrition information works

mostly through breast feeding changes, 173 which were not observed as a Program effect.

In short, a number of studies suggest that growth monitoring and nutritional education are

insufficient to improve children's nutritiona! status.

Though there have been many growth monitoring and nutritional education

programs imp!emented over the last 30 years, only two have published positive

nutritional impact: the Narangwal Project in India82; and the Iringa Project in Tanzania.15

In both programs, the communities were mobilized to redistribute food resources, which

has not been accomplished by AKU or most other growth monitoring programs.14.66 Of

the interventions proven to improve nutritional status (control of infectious disease, breast

feeding and nutritional education, supplementary feeding, micronutrient fortification,

micronutrient supplementation, and food subsidies),173 the Program includes only the first

two. A recent study has generated hypotheses for other major determinants of nutritional

status (gender discrimination in child care, hygienic use of milk supplements, treatment

of diarrheal disease, maternai empowerment, and family wealth).136 The last of these

(socioeconomic status) was found to be the main determinant ofnutritional status in a

recent Pakistani study.81 Clearly the Program's intervention addresses only a fraction of

the known nutritional determinants.

In surnmary, the study results, showing that the Program has implemented

extensive growth monitoring and nutritional education without successful growth

promotion, are plausible. The lack of nutritional effectiveness is consistent with AKU's

surveillance data and with the literature on nutritional interventions. Further evaluation of

the effective components ofgrowth promotion are necessary.
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Information was col!ected on oral rehydration therapy education und service

coverage, knowledge, and usual feeding behaviour From al! 1161 mothers, along with

more detailed information on feeding and health-seeking behaviour From 128 mothers

whose children had suffered diarrhea in the previous two weeks. The results indicated

substantial Program eoverage: the Program's CHWs were the main diarrhea treatment

resource utilized by mothers in the Program area, among many sources ofdiarrhea

information and services in both study areas. In terms ofoutcome, most indicators

favoured the Program area though the actual differences were unsubstantial: knowledge

ofdiarrhea symptoms and treatment was essentially identical and weil over 90% in both

areas; diarrhea related behaviours were also similar, with the exception ofa four

percentage point difference in the maintenance of food during diarrhea.

The quality of the diarrhea data was reasonable. Reliability of responses on

re-interview was good for al! but oral rehydration therapy (ORT), possibly because

mothers had utilized ORT in the interval sinee the tirst interview. There was internai

eonsisteney in feeding praetices reported for usual and recent diarrhea. Though the

seasonality ofdiarrhea was a potential problem,49 winter months in Pakistan have more

aeute than chronic diarrhea.106 Both ORT and the diarrhea treatment score were most

appropriate for acute diarrhea whieh totalled over 75% of the reported cases.

There wei:~ two problems, however, with the diarrhea data: sample size and

content validity. The sample size attained in the survey for recent diarrhea was,

unfortunately, too sma11 to infer differences, though the diarrhea prevalence was

consistent with elsewhere in Pakistan,I06 and the average of2.7 annual diarrhea episodes

for Asia.49 In terms ofcontent validity, cereal-based ORT, rather than ~lIgar-salt-solution

(SSS, packaged or homemade), was advocated by the Program, which most likely was

not captured weil in the ORT question. When children fed additional food are re-coded as

users ofORT, the differences in diarrhea behaviour reversed to favour the Program area.
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This theory would explain the differential maintenance of food during diarrhea as a

refiection of the Program area's preferentiai use ofcereal-based ORT over SSS.

Therefore, the diarrhea data were limited by sample size and probiems capturing the use

ofORT. Furthermore, no attempt was made to evaluate the quality of the ORT.

ln short, differences in diarrhea knowledge and diarrhea related behaviours were

minimal. The lack of Program effectiveness in diarrhea treatment likeiy reflects the high

level of knowledge in both communities, which has found elsewhere in urban Pakistan.106

ln one study, 97% of urban women recognized the SSS package, and 83% had ever used

it.sO The study lindings and the Pakistan literature support evidence for the effectiveness

ofextensive governmentai and non-governmentai ORT education campaigns,60,\SS rather

than the Program.

1conclude that, despite limitations in the data, the effectiveness of the Program in

the area ofdiarrhea treatment was found to be minimal. This linding is most likeiy due to

high prevailing heaith knowiedge, the resuit of many competing sources ofORT

education. Orai rehydration therapy was, therefore, one Program component which was

found to be minimally effective due to high background health knowiedge and heaithy

behaviours.

7.7.3 Breast Feeding

The breast feeding behaviour information was collected on the most recent

completed pregnancy during the last live years, for 1130 woman who had been resident

more than one year. Ali breast feeding indicators were similar in the two study areas, with

the exception ofa ten percentage point colostrum feeding differentiai in favour ofthe

Program area. There was no evidence for other time-trends in breast feeding, within the

limits of sampie size and recail.

Maternai pregnancy recaii has been shown to be reasonable for up to five years in

Pakistanso.S\ and elsewhere.49
•s6 On the whoie, the study utilized shorter recaii: 3:> 10 of
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reported pregnancies had ended in the last year, and less than 20% had ended more than

three years ago. The test-retest reliability ofbreast feeding questions was exeel1ent and

internai inconsisteneies were rare. The breast feeding data, therefore, were of good

quality.

The results were similar in both study areas: minimal colostrum and exclusive

breast feeding rates, moderate breast feeding with solids from 6-9 months, and prolonged

overall breast feeding. These findings are consistent with Pakistani practiees documented

elsewhere. 1o•5o Il has been found that even physicians support the cultural avoidance of

colostrum in Pakistan. us

Therefore, there is evidence of Program effectiveness in modifying only one

breast feeding practices (i.e. colostrum feeding) 1must conelude that overal1 the brenst

feeding intervention was a second program component with minimal effectiveness duc 10

high background healthy behaviours.

7.7.4 Immunization

The immunization results consisted ofknowledge indicntors asked of 1161

mothers, the immunization status of 1731 children (careful1y col1ected from maternai

report or immunization cards where available), and the tetanus immunization status

during the most reeent pregnancy of 1130 women. AI1 immunization indicators

substantially favoured the Program area, with differences of 4 to 13 percentage points,

essentially al1 ofwhich were highly statistical1y significant.

One potential bias existed in the immunization data. In the Program llrea, ove..

80% ofchildren had immunization cards, contrasted with less than 60% in the

Comparison community. Though presence of immunization cards would be an indicator

of Program coverage, it is also possible that immunization status was more accurately

reported in the Program community. However, only 2% ofchildren were reported to have

had immunizations which were not recorded on the card, and the 20% difference between
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areas with respect to children having immunization cards is consistent with the up to 15%

differences in recorded immunization status. Furthermore, the immunization questions

were ail reliably answered on test-retest. The magnitude of the differences in

immunization status are consistent among the maternai tetanus and childhood

tuberculosis, diphtheria-pertussis-and-tetanus, polio and measles indicators. The results

were also consistent when the data were dis-aggregated by age and sex. Therefore, the

immunization data were intemally consistent and reliable.

The data contrast favourably with other data sources in Pakistan. Despite the high

media exposure documented e1sewhere,'O when contrasted with other Karachi estimates76

immunization knowledge was better in the Program community and equivalent in the

Comparison community. In terms ofimmunization behaviour, compared to the mean

urban Pakistan estimates, the Program area had consistently 5-10% higher immunization

rates, and the Comparison area had 2-5% lower immunization rates.2•ll8 On a global scale,

both areas were 20-30% above the means for least developed countries.160.16\ When

compared with extemal data sources, therefore, the data are consistent with a Program

immunization effect.

Therefore, the study provided evidence of substantial Program effectiveness in

increasing the immunization of mothers and children. This effectiveness was noted,

despite alternative sources of immunization in both areas, and despite relatively high

background immunization status compared to elsewhere in Pakistan. Immunization

represented the main Program success. This finding is consistent with immunization

being the Program component where outreach home visits should have had a maximum

effect (as CHWs actually brought children in need of immunization to the clinic on

vaccination days).6
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FamUy planning exposure and behaviour indicators wcre collected from all

women who had been pregnant in the last 5 years, which allowed the compUation of

impact indicators for all women over the last 5 years. Program covernge was excellent.

but there was utilization of many eompeting health resources. The famUy planning

outcome results tended to favour the Program area. There were substantial (5 to 10

percentage point) differences in knowledge indicators, insignificant (2 to 5 percemage

point) differences in behaviour indicators, and no differences in impact indicators.

FamUy planning is a sensitive issue in Pakistan, due to religious proscription.'"

The quality of self-reported famUy planning use has, therefore, been questioned"sH

substantiated by evidence ofunder-reporting.so Under-reporting may have been more

prevalent in the less surveyed Comparison area, potentially biasing the study in a positive

direction. Test-retest reliability was good for all of the famUy planning questions. The

data, therefore, were reliable within the cultural limitations.

In terms of internai consistency, few women reported being both pregnant and

using contraception. Family planning was reported as currently being used by 20% of

women whose last child was born less 12 months ago, 30% of women whose last chUd

was born 12-23 months ago, and 40% for women whose last child was born 24 or more

monthsago.

It is difficult to assess the external validity ofthe family planning knowlcdge and

behaviour indicators, as the study population was not typical. The study cxcluded women

who have not yet had children and women who have finished having children. As a

percentage of total women, family planning information was not avaUable for 63% of

women age 15-30 (18% ofwhom are married), and 59% ofwomen age 31-49 (90% of

whom are married). Given that women age 15-30 represented 65% oftotal women age

15-49, and the fact that contraceptive use is unlikely in unmarried Pakistani women, the
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study estimates most Iikely overestimated the true community contraceptive prevaience.

As such, the study family planning knowledge and behaviour results were Iikely 5-15

percentage points higher in both study areas than other urban Pakistan estimatesSO,IS8 and

equivaient to estimates for other developing countries.I60.161

Birth intervais and fertility measures (the family planning impact indicators) are

extemally comparable, to the extent that data was biased by excluding women who had

not been resident for more than 1year. The birth intervais were identical to other urban

Pakistan estimates.so The crude birth rate and total fertility rates were slightly lower than

other estimates for urban PakistanSO,IS8 and 20-30% lower than the average for developing

countries.I60.161 Both the behaviour and impact indicators support a 5-10 percentage point

higher contraceptive utilization in this population, compared with the norm for urban

Pakistan.

The population's higher than average contraceptive utilization was not found to be

substantially different between the two study areas. This observed lack of Program

effectiveness is not due to differentiais in terms of the proximate determinants of

fertility.so Age at first marriage (mean 18.5 years and median 18 years) and duration of

breast feeding (mean and median 17 months) were equivaient in the two study areas.

Both were slightly lower than estimates for urban Pakistan,SO.IS8 yet higher than estimates

for middle-class Pakistan.67.68

Therefore, the Program was found to be moderately effective in increasing

contraceptive knowledge and minimally effective in increasing contraceptive behaviour,

yet not effective in the impact measures birth spacing and fertility.

One explanation for the lack of substantiai Program behaviour or impact

effectiveness in family planning is the prolonged time which is Iikely required to change

family planning behaviour. However, the study area's high background contraceptive

prevalence relative to other estimates for Pakistan indicate that behaviour change has

already begun. The more Iikely explanation for Program ineffectiveness is therefore the

many competing sources offamily planning education and services. For example, over
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the past 10 years there has been an extensive gov.:rnment prograrn in the social marketing

ofcondomslS8 and education through the mass media.so

In summary, family planning was a third Program component which was found to

be relatively ineffective due to high background health knowledge and healthy

behaviours.

7.7.5.2 Maternjty Care

The maternity care indicators were collected in a manner similar to the breast

feeding data. Prenatal care was found to be unsubstantially higher in the Program area (0

to 4 percentage points), and delivery care was no different. The data were similarly

reliable, and internally consistent.

The study results were consistent with other estimates for urban Pakistan. In both

study areas use of prenatal care was 15-20% higher, adequate prenatal care was double,

yet the delivery care indicators were equivalent.so

These results may well reflect content validity limitations of the study data. It is

possible that the study questions did not capture home prenatal care offered by Program

traditional birth attendants, but rather included only prenatal care at a health center. The

study did not distinguish trained from untrained traditional birth attendants (because of

problems in definition), nor were there measures ofsafe versus unsafe maternity care.

The study results therefore may well have had important negative bias preventing it from

capturing Prograrn effects.

There are two other possible explanations, however, for the apparent lack of

effectiveness. First, the Program's trained traditional birth attendants (TTBA) service less

than 25% of women delivering in the Program area, which represents under half of ail

wornen delivered by TTBA. Second, maternity care was the health sector in which the

rnajority ofcompeting providers were working.
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ln summary, the data suggest a consistent yet unsubstantial Program effect in

prenatal care, yet no difference in delivery care. Matemity care would appear to have

been a fourth component where the Program was relatively ineffective due to high

background knowledge and practices. However, the data must be interpreted with caution

due to potentiai problems in content validity.

7.7.6 Mortality and Morbidity

The study mortaIity data were collected in full pregnancy histories from 1161

women who had been pregnant in the last five years, The study mortaIity results were

inconclusive due to large confidence intervaIs, as was expected due to the smaii sample

size,

Contrasting the Program and Comparison areas, the perinatal mortality rates for

children born in 1991-3 were 24 and 44 respectively, for an adjusted difference of -15,

and 95% confidence intervai of (-38,7). The infant mortaIity rates for children born in

1991-2 were 31 and 35 for an adjusted difference of 0, and 95% confidence intervai (

25,26). Time trend analysis ofail births in the last 5 years showed consistent yet smail

decreases in both mortaIity indicators over time, which were greater in the Program area

than the Comparison area. None ofthese differences were statistically significant due to

the Iimited study sample size for stratified analysis, so the results must be interpreted with

caution.

Comparison to outside estimates for urban Pakistan during the Program period

(1988-1993) show decreasing infant mortaIity from approximately 100-110 to 80

90.2,IJJ,IS7,ll8,160 However, other than AKU data from the Management Information System

MIS6,7s and Maternai and Infant MortaIity Survey (MIMS) of 1989,sI,s2 comparable

perinatal mortality data were unavailable because stillbirths were not collected in major

Pakistan surveys,SO,lJJ The MIMS data are consistently between the pre-Program and
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study estimates, yet the MIS and urban Pakistan mortality estimates are consistently 50 to

120 percent higher than the study estimates. There are three explanations for the

discrepancies: random variation, the Program could have been effective, or there may

have been under-reporting in the data.

There is evidence for under-reporting of mortality in the study results. Test-retest

interviewing showed under-reporting ofabortions and sorne stillbirths, but not of live

births. The number of live births reported for 1989 (in both study areas) were 20% less

than from 1990 or 1988 (despite the exclusion from the study ofwomen who had last

been pregnant before 1989). This was likely due to the interviewer's bias in aging

children over 5 when in doubt, to save completion of the child health portions orthe

survey, which has been found in another survey in Pakistan.50 The study's mortality

estimates fluctuated widely, a finding which elsewhere has lead to proposais for the

aggregation of mortality estimates only every 3-4 years.28 A further potential data

problem lies in maternai definition of live birth, as many early neonatal deaths may have

been reported as stillbirths."·52 The adjusted infant mortality, assuming ail stillbirths were

actually misreported live births was calculated as 'maximum mortality', and these

estimates are higher than both the MIS and urban Pakistan estimates. Therefore, within

the study data itself, there was evidence for some under-reporting and misclassilication.

The character of the population studied points to potential explanations for under

reported morta1ity. The study excluded women who have been resident for less than one

year, a full 27% of the population. Recent migrants have been shown in many studies to

have higher mortality rates than more long term residents,50.86 which may partly explain

the low study mortality estimates. Furthermore, a high proportion of women retum to

their home village for the delivery oftheir child and the subsequent 40 day Muslim

period ofseclusion.67 This factor cannot be assessed for the study as actual place of birth

was not recorded;88 however, to the extent that the Program area was composed of more

Muslim families (in whom the tradition is more common), this could have biased the

crude Program estimates, but should not have biased the adjusted estimates.
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The study method involved potential under-reporting. Though pregnancy history

has been found to be more accurate than direct 1-3 year recall,23 the world fertility

surveys86 have shown selective omission ofearly neonata! deaths, and misreporting ofthe

dates ofbirth and death with upward bias in ages.49 Pakistan surveys have noted similar

problems, along with response errors, enumeration biases, coverage, and sampling

errors. 'O.'1 The study did not include indirect mortality estimates as they would include

observations which antedate the Program.III

ln summary, given ail ofthese potential problems the reliability and accuracy of

the study mortality estimates were limited.23 Though differences between study areas

were unIikely to have been biased and small differentials (including a time-trend analysis)

were consistently in favour of the Program area, there was considerable overlap ofthe

confidence intervals for all estimates. The study, therefore, did not have the power to

make firm conclusions and the mortality results must be interpreted with caution.

The study also included data on childhood illness, diarrhea and pneumonia

morbidity. the estimates ofwhich were equivalent in the two study areas. These findings

were consistent with stable morbidity indicators over time in the AKU surveillance data

(MIS). Given that the study was not designed (due to limitations in sample size) to

measure differences in morta1ity and morbidity, their absence ofstatistical significance is

not surprising.

7.8 Overall Program Effectiveness: How Plausible are the Study

Results?

OveraIl, in testing for Program effectiveness the study findings were mainly

negative. The health improvements observed in surveillance data alone were diminished

by 50 to 90 percent when adjustrnent was made for confounding secular trends through
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post-hoc matching ofa Comparison community. In essence, the Program was found to be

only minimally effective when adjustment was made for background secular trends.

These findings might be disappointing to AKU and other agencies which havc

implemented similar PHC programs. It therefore is important to carefully examine the

question ofhow plausible the findings are. To address this question, 1discuss four

potential explanations for the negative findings, four considerations which suggestthat

the direction ofadjustment for confounding secular trends is reasonable, and two

arguments which support the degree ofadjustment.

First, limitations of the study method have been mentioned previously. Given the

field situation, the method was the only way to obtain estimates before the Program was

to be restructured and expanded. The study method was successfully implemented with a

good community match, yielding reliable and valid results which are plausible given the

Program's health-resource rich environment and the PHC literature. Study limitations do

not, therefore, explain the negative findings.

Second, a number ofPrimary Health Care programs elsewhere have been

ineffective due to problems in the functionality of the Community Health

Workers.II.13.20.I07 To be effective, CHWs require motivation, good training, supervision,

logistic support and a weil functioning referral system.167.173.m The Program included ail

ofthese, with the possible exception ofa working referral system.6Poor C~!W

functionality, therefore, was unlikely to have been an explanation for the negative study

findings.

Third, the Program duration (six years) may have been insufficient for the

Program to have had a measurable effect,164 since the time required for Primary Health

Care program effect is unknown.28.134 This hypothesis would be supported by the

consistently larger effect on knowledge than on behaviours or impacts. However, the

secular tends in this study and in the other Pakistan data sources suggest that six years

was sufficient for health change. Moreover, only one of the 14 PHC studies reviewed

included as long a follow-up period. Given the high background health knowledge and
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healthy behaviours, along with the many other PHC resources, it is hard to conceive ofa

much larger Prograrn effect over time.

Fourth, the Program could have been relatively ineffective due to being

implemented in the wrong environment. This is the most plausible explanation for the

negative study findings, as the study tested the marginal benefit of the Program over-and

above an already high level of background PHC and development activities. This is not to

say that the Program was ineffective at bringing about sorne ofthe adjusted for

confounding health improvements, but simply that the private health care sector also

brought about parallel improvements, without needing the AKU subsidization. In other

words, if AKU had not been there, the Program area would likely have attained similar

health improvements, save the 10-15% improved family planning and immunization

knowledge scores, the 10-20 percentage-point higher matemal-child immunization rates,

and the 10 percentage-point improved colostrum feeding rate.

There are four additional considerations which would suggest that the direction of

adjustment was reasonable.

First, the study results are consistent with the conceptual framework: a consistent

negative gradient from knowledge through behaviour to impact indicators. Effectiveness

was consistent yet small for improvements in health knowledge: immunization and

family planning scores were increased by 5-10%; though diarrhea trealment knowledge

equivalent1y high in both communities. Effectiveness was inconsistent with regard to

healthy behaviours: the only meaningful effects were a 10-20% increase in maternal-child

immunization rates and a 10% increased colostrum feeding rate. No significant effects

were found in diarrhea trealment, other breast feeding, family planning or maternal

practices. Effectiveness was not found in health impacts: nutritional status and fertility.

Second, the study findings are consistent with the large number ofalternative

health service providers and PHC activities. In populations similar to the study areas,

extensive PHC exposure has already been documented.50.147 In both Prograrn and

Comparison areas, this study documented significant exposure to health education
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through the mass media (85% ofresidents in both communities owned a television and

75% owned a radio) and utilization ofmany other health service providers. The only

health services which were offered by the Program but not other providers were outreach

health care and growth monitoring, neither of which have been shown in the Iiterature to

have significant impact. The Program was effective only in program elements where

other agencies and interventions were minimal: in immunization and colostrum feeding

other health resources were less mobilized, and background health knowledge and

healthy behaviours were accordingly low. Conversely, in ORT, maternai services and

family planning the Program was ineffective as other heaIth resources were plentiful and

background health knowledge and healthy behaviours were accordingly high. The

exception to this pattern was growth monitoring which was found to be ineffective at

promoting growth, despite the lack of growth monitoring by other health services.

Third, in addition to the expanding private health sector, which other secular

trends might have effected health status since Program implementation? Comparing the

study resuIts to the pre-program survey, improvements were noted in socioeconomic

status, water and sanitation services: ail of which are major determinants of health

improvements.13,20.26.43.44 Urbanization and education, to which residents of both

communities would have been increasingly exposed over time, have also been strongly

linked to health improvements.S.4S.70.170.184 The secular trends in both the health and non

health sectors represent potential confounding variables for Program effectiveness, which

must be adjusted for, before health status changes can be attributed to the Program.

Fourth, the qualitative and quantitative evidence for the degree of secular changes

in confounding factors were consistent with each other. Secular trends in health

determinants should ail have led to improvements in health status, therefore, the negative

adjustment in surveillance estimates was plausible. In my analysis, the negative

adjustment occurred in Iwo steps. Adjustment was first made in the study design: effects

were reported as rate differences between two matched communities. This resulted in a

large reduction in the apparent effectiveness of the Program. Small additional adjustments
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were made for residual confounding (Le. meaningful differences in matching variables)

using multivariate analysis. The consistent direction of adjustment (diminishing the

apparent health status advantage of the Prograrn area) was compatible with the possible

positive study bias caused by socioeconomic differences.

Unfortunately, moving from the recognition of secular trends to assessment of the

degree ofconfounding is not easy. Though many health determinants are known, they

have not been successfully ranked, nor have the causal links between interventions and

changes in determinants been proven. ISO Neither the expected magnitude ofchange, nor

their interaction are known. 163 However, 15-70% improvements have occurred in water

and sanitation, which is the health determinant with the best evidence of impact

(including infant and child mortality decreases of 20_55%).43.44 There also were 10-20%

improvements in socioeconomic status (the determinant most targeted by sorne

development strategies).173 Therefore, it would not be unreasonable to expect a 20-30%

improvement in health status simply as a result ofchanges outside the traditional health

sector. If competing health sector interventions are also considered, the estimated 50 to

90% diminishment in AKU surveillance estimates ofeffectiveness found by this study

would appear to be reasonable.

Furthermore, both the Program and Comparison areas health status estimates are

substantively consistent with the Pakistan Demographic and Health Survey urban Karachi

estimates. so This fits with the finding ofsocioeconomic similarity between the study

population and average urban Karachi residents. For the variables which the two studies

have in common, my conclusions would not be different if the PDHS data were used as a

comparison for the Program area: effectiveness would be 10-15% higher immunization

rates; and no effectiveness on nutrition, family planning or prenatal care indicators.(see

TABLE 3.2) Therefore, the study findings of minimal Prograrn effectiveness, and

effectiveness essentially only on immunization are plausible and consistent with other

evidence.
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The study essentially tested the marginal benefit of CHW home visits und growth

monitoring over-and-above substantial background PHC exposure. Though the study

findings do not suggest that a similar program could not have been cffective in an

environment with fewer PHC resourees, in the study population the Program was only

minimally effective. There are five implications of the negative study findings: the

Program was essentially ineffective because of competing private health care providers;

the study findings may be generalizable to other parts of urban Asia; a selective approach

to PHC design may be more appropriate; confounding influences must be eontrolled for

in an assessment of Program effeetiveness; and health development prioritics for the

study areas Iikely lie with the private health and the non-health sectors.

I believe that the Program was an example of a "type III error": a potentially

effieaeious prograrn whieh was implemented in a population which was inappropriate for

the intervention. 12.61 The Prograrn's intensive outreaeh aetivities wele designed to reaeh

women living in purdah (Muslim seclusion), who were thought to have minimal aeeess to

health information and services. The comprehensive GOBI-F strategy was originally

designed to effieiently implement Primary Health Care in rural populations with liule

aecess to allopathic health serviees.'3.20.31.'68,'74 The high background health fluency and

healthy behaviours in both study areas demonstrate substantial access to and utilization of

numerous other health resources. There was little room for additional Program effect

over-and-above the effects ofexisting PHC and other health interventions. Given the

minimal Program effectiveness, its cost-effectiveness in the target population was likely

to have been poor. Furthermore, the Program required large financial inputs, including

payment of the CHWs, which Iimited its sustainabiltty.20,168 The Program's intensive

outreach and comprehensive GOBI-F strategy may not, therefore, have been the most

appropriate models for an intervention in the target population.
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This Program was a weil implemented, supported and monitored comprehensive

PHC intervention20.174 in an average (Iower-middle c1ass) urban Karachi setting. The

study population is socioeconomically similar and has similar health status to other

populations in urban Asia. The study findings may thus be generalizable to other parts of

urban Asia.

A major finding of the study is the importance ofassessing existing health

resources before implementing health interventions in urban Asia. Clearly the health

needs ofthe s.udy population ale different from the predominantly illiterate rural

populations for which the comprehensive GOBI-F strategy was developed.31.174 The study

population does not need PHC access alone, but rather augmentation ofexisting health

knowledge and conversion of knowledge into healthy behaviours, which should

ultimately lead to health impact. To facilitate further health improvements in similar

populations, culturally- and site-specific selective PHC interventions need to he

developed.

The study demonstrates the importance ofcontrolling for confounding factors in

assessing the effectiveness of PHC interventions. Thc publication of longitudinal

surveillance data which implied program effectiveness due to marked decreases in

morbidity and mortality indicators in the program area alone7S was clearly misleading. In

populations with cccess to other information and health resources, assessment of

confounding secular trends is mandatory. Secular trends can only be assessed with

information on health trends in comparable yet unexposed populations, despite the

difficulty ofmatching communities. Therefore, in similar environments to the study

population a selective approach to Program design with carefully researched and

monitored health targets would be strongly advised.II9.12S.166
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There are five directions for future research suggested by the study: seientitically

valid and practical study designs should be utilized in l'HC evaluation; l'HC

measurement issues need further qualitative and quantitative clarification; the role of

CHWs in urban Asia needs to be defined and c1arified; the indications for health outreach

need to be further explored; and the cost-effective directions for health development nced

to be elucidattd.

Scientifically valid and practical study designs need to be utilized in l'HC

evaluation. The ideal l'HC program effectiveness study design would be to randomize

communities. If full randomization was not possible, the slow phasing-in of ail includcd

communities over time would avoid excluding populations from effective interventions.

If randomization is not possible, (Le. for logistic or political reasons) then a full pre- and

post- quasi-experimental design on at least three (and ideally ten) matched-pairs of

communities, should be used to test future l'HC interventions. Repeated cross-sectional

surveys can supplement longitudinal surveillance data. The mixcd-model ANOVA

analysis for any ofthese study designs has been weil described.40
.'"

The difficult measurement issues in l'HC evaluation ofexposurc, outcome and

confounding factors have been highlighted by the study. How should l'rogram exposure

be defined: at the community level to include non-users; or at the individuallevel to look

for a dose-response and thus exclude non-users whose under-use may have important

program implications? How should outcome be measured, and how long does it take to

convert health education and service into health outcome? In future evaluations, fewer

outcome indicators to test fewer more specifie hypotheses should be included to makc

data collection ~nore precise and efficient, as should more specifie indicators of

knowledge, and sorne observational measures ofhealthy behaviours. Cost-effectivencss

indicators such as the disability adjusted life year l7J should also be included to allow

extemal comparison with other interventions. What non-health sector factors influence
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hcalth outcomc to what dcgrcc, and thus what confounding community factors should be

controllcd for in PHC program evaluation with what implications? Furthermore, what are

the best indicators of a community's health, and of community similarity? Many of these

measurement issues can only be clarified with qualitative investigation followed by

quantitative definition of variables. Sorne of the results ofsuch investigation may be

culture- and site-specifie.

At a time when developed countries are moving to incorporate axillary health

providers (Le. nurse practitioners and midwives) to improve cost-effectiveness, this study

suggests that the implementation of paid community health workers in urban Pakistan

was not cost-effective. In urban Asia, what is the best role for auxiliary health providers

(including community health workers) and how are they perceived by consumers in an

urban Asian environment which already has numerous other health providers many of

whom have more 'official' credentials? Would better training of new health professionals,

and upgrading/regulation ofexisting health professionals not be more cost-effective than

training more CHWs? The results ofthis study, along with other information collected by

AKU, have already led to a change the AKU Program's direction towards integrating with

and strengthening existing community and human resources. The methods for achieving

such goals, and the degree of success need to be defined and assessed.

The study showed that health outreach added little to the private use of health

services in urban Karachi. In the early twentieth century, public health nurses used to

provide many of the outreach services offered by the AKU CHWs. These services were

slowly decreased as public demand for services (such as immunization) grew to the point

that outreach was no longer needed. In urban Asia then, what are the indications for

outreach home visits and for which health needs is outreach most important?

The study points to the dilemma for govemmental and non-govemmental

dcvelopment agencies: which interventions lead to improvements in community health

which would not otherwise happen, and which are most cost-effective? The study

findings suggest that public health rather than individual health service interventions
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would be priorities for future health development. Given that the study population

utilized mostly private health services and few government services, it may be more cost

effective to improve the quality and or regulate private health eare providers. than to

create new paral1el serviees.The non-health service eomponents of the PI-IC modcl, such

as water, sanitation, education (induding the mass media), and eeonomic development

should also be considered in determining the most cost-effective health interventions.

These issues for future researeh ean be summarized into four questions. WlllIt do

health eonsumers in urban Asia need, and what do they perceive they need? What

modifications to the GOBI-F model need to be made to fit the urban reality? What are the

most efficient and eost-effective ways to provide and exchange health information? What

faeilitates the transition from health knowledge to healthy behaviours?

With the pace ofthird world urbanization and the resulting laek ofbasie health

surveillance data, there is a great need to study interventions aimed at improving health.

The Aga Khan University Primary Health Care Program was an exccl1ent modcl, upon

which modifications needed to be (and have been) made for its rapidly changing

environment. 1hope that the results ofthis study inspire other Primary I-1ealth Care

researchers to be creative and to publish their results (even ifnegative), so the experience

is not "published in internai reports with smal1 circulation and...Iost under piles of paper

on someone's desk somewhere".2°(page 459) Careful program evaluation is clcarly

necessary to establish which Primary Health Care interventions are effective, in whieh

populations, and why.
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8. CONCLUSIONS

a. Over six years, the Aga Khan University Urban Primary Health Care Program

(the Program) achieved 88% community coverage: 85% with outreach

(preventive) health services, and 65% with facility-based (curative) clinical

services.

b. The Program's surveillance system (a pre-implementation survey followed by

service-based CHW reporting) documented substantial improvements in health

status since Program implementation which were consistent with the study's

community-based estimates. However, these surveillance estimates of

effectiveness were incomplete and perhaps misleading in assessing Program

effectiveness.

• c. The study method (a cross sectional survey in one Program area and a matched

Comparison area) would have been improved by a inclusion ofa pre

implementation survey in the Comparison area, and by at least two more matched

pairs ofcommunities.

d. The community matching method (including iterative key informant interviews

and qualitative community assessments) was an important tool in the post hoc

identification ofsocioeconomically and ethnically matched communities.

•

e. Many confounding factors were identified including: mass media education; other

health service providers; and improvements in water, sanitation, and

socioeconomic status. The PHC services which were unique to the Program were

community health worker outreach (home visits and educational meetings) and

growtb monitoring.
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f. Adjustment for eonfounding factors, by calculating the risk differences between

Program and Comparison areas, diminished the surveillance estimates of

effeetiveness by 50 to 90 percent. The amount ofadjustment was plausible given

the degree ofconfounding.

g. The Program was found to have been effective on Most knowledge scores, some

healthy behaviours, and no impacts.

Positive results included: increased immunization and family planning knowledge

scores by 5-10%, higher matemal-child immunization rates by 10-20%, and

greater colostrum feeding praetice by 10%.

Negative results included: no additional diarrhea knowledge; no change in healthy

behaviours towards diarrhea treatment, breast feeding, family planning or

matemity care; no health impact on fertility or childhood nutritional status.

h. The Program's comprehensive PHC model WOl!ld, therefore, be inappropriate for a

new intervention in urban Karachi. Carefully researched and monitored selective

PHC interventions would be better.

In summary, both the Program and a comparable non-Program population

accessed other private health care providers and health education in the mass media. Over

and above this significant background PHC exposure, the Program's outreach home visits

were only minimally effective. The Program was unsuccessful in growth promotion

despite very active growth monitoring and nutritional education.

This study demonstrates the necessity for comparison studies in PHC evaluation,

to adjust for confounding secular trends in other determinants of health. Inappropriate

attribution ofcrude changes in health status to specific interventions can thus be avoided.
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• APPENDIX 1: Aga Khan University's Ongoing Program Surveillance: Indicators
Compiled From Community Health Worker Reports

The AKU Management Information System (MIS)"""

•

•

Process Indjcators (Produced Quarterly)
1. # and % registered families monitored
2. # and % children wcighed within 48 hrs of birth
3. # and % of under 5 children weighed
4. # and % of total married women identified as pregnant
5. Average antenatal contact per pregnant women
6. # and % women who delivered in last 3 mo, at least one prenatal contact
7. # and % women who delivered in last 3 100, 1+ prenatal contacts 1st trimester
8. # and % of deliveries done by TIBA, other trained manpower
9. # and % oftrained TIBA reporting deliveries
10. # and % of deliveries reported by dais within 48 hr ofbirth
Il. Ag~ and sex distribution of patients seen at the clinics
12. # of referrals from the health center
13. # ofsupervisory visits done by LHV/CHN per CHW
14. Number ofcontinuing education classes held

Outcome Indicators (Produced Quarterly)
1. # and % of children weighed within 48 hr of birth who are <2.5 kg
2. # and % of under 5 children : gaining weight, no change, losing weight
3. # and % ofunder 5 children malnourished by weight for age--> degree
4. # and % of under 5 children with diarrhea, who are given ORS
5. # and % of< 5 children immunization: complete, appropriate for age, incomplete, none
6. # and % ofmarried women <50 years old, receiving 2 doses ofTetanus toxoid
7. # and % ofwomen who were delivered in last 3 mo, tetanus immunized
8. Ii and % of pregnant women at high risk
9. # and % of complications during deliveries
10. # and % ofeligible couples practising family planning

Impact Indjcators (produced quarterly/yearly)
1. Morbidity pattern of patients seen at the clinics
2. # and % of under 5 deaths caused by malnutrition, diarrhea, AR!, etc
3. Infant mortality mate
4. Crude death rate
5. Crude birth rate

Cost Indjcato[§ (produced yearly)
1. Annual per capita costs
2. Annual programme costs
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APPENDIX Il: Revlew of Prlmary Health Care Effectlveness Studles Publlshed From 1985 to 1994

TABlE Il.1: LONOITUDiNALSTUDIESOF PRlMARY HEALTH CARE EFFECTlVENESS

AUTHOR INTERVENTION STUDY DESIGN INDICATORSAND RESUlTS STUDV CRmaUE
l.ocatlonIDaIe Tvpe & Dundlon Sample SIm & Dala Collodion _ and Umilations

l.od1Iig.A
(1982)
Gll8bHnllJa
Rural
Data 198().2

'SINAP5' RANDOMIZED CONTROlLED
a GOBl-F mlAL ln 17 districts. using
PHC Program before & after random surveya
home Yisit q2mo plus service-based repcMting
communily meetings -eomparing outreac:h SINAPS 10
(&9 mol regular govemment seMees

IMR->Nll (appr 100 por 1.000 lB)
U5MR->POS non-51g
aRT Use-:>POSsig 5~ to 38%

FP Know!-->POS sig 7ll'l61o 65%
FP use->POS sig 11·15vs 13-15
Irnm->POSsig DPTr-. Nllmeasles&TT
nub"->NIL

The anaJysis was clone within exposed communities
The comparison ta conbOls was only descriptive
No description of lSUrvey meIhods, or numbers excepI a &tatement
thal the power W8S suffident for nutrition and contJaceptives use

Mortality rates fluctuated 100 much for a concfuskHl
Lare Impfemecrtation of food supplement pfogram (5 mol
Short duration for Impcct

Pandey.M.R
(1991)

NepaI
Rural

Dala 1986-9

Pneumonla
active cas&finding
rnon1bIyhome-visit
by CHWo. 3&6
clay followup 01 Rx
(.y....)

longitudiaJ &tudy _

RANDOMIZED phaslng in of the
program over 12 months in
18 subdistrids., 13,000 ehlldren
-ennumeration 01 births & deatbs
-vert>aloutopoy 01 ail < 5 daalho

Rel Risk < 5 deaIh·>POS sig decr 28%
Rel Riok < 1 DaaIh->POS sig (36-54%)
Rel Risk AR! DaaIh->POS sig 3O'l6
Rel RisI< Diarr deaIh-> PQS sign 56%
Rel RiskMeaslesdeath->POSsig 10%
Mortalily age 1-4->POS non-sig

Weil designed study of a program wiIh much more Intensive
supervision and folSowup tban happens in most PHC programs

-Pneumonia Intervention aJone can decease all cause mortality
Unfortunalety cannat calculate IMR or U5MA ftom data
Program elfect inc:reased over lime. best 3rd year

a_,AM CHWplus
(1990 a & b) tralnad TBA
GambIa (3 yeoro)

Rural
Data 1963-7

longitudinal &tudy_
pre & mid surveys
15 intefVention villages
26 comparison yjllages

prenatal COYefBge->POS non-sig
imm->POSnonsiglT. NILOPTmeasies
lTaioed delivery attencI->pQS sig 52%

PNMR. IMR. U5MR->nll
nutr->Nil

Wall designad &tudy as pan 01 ongoio9 ccbort. possible bIao as
conbOts were c:hosen communites tao smal1 for dut intetvention
potential for spillover to control communities
ra/errai system no! documanted

Da F_,A CHW plus
(1994) tralnad TBA
GambIa (6yeoro)

Ru'"
DalaI9!l3-89

_.S.M
(1993)
lndIa
Rural
Data 1987-90

Khon,AJ.
(1990)Rural
Dalal!l65-<l6

MonthIy a.-t>
Monitoring
inaddiOOn
toPHC
(3 yeoro)

Ad1ve PneumoniR
c:aoe-finCfing and Rx
by CtfNs added ta
axioiIing GOBI
PHCinbWvention
(' yeoro)

longitudinal &tudy_
mortaIity owvaiIlance
12 vtllagao _ CHN
60 vtllagao _ CHW & CHN

265 control vUlagao

longitudinal &tudy ln
6 MATCHED community pairs all
with CHWs->1634 chiJdren
clatafrom~

anIh~

POST only longitudinal &tudy_
EXTE~ilONta c:ontrob 81: 18mO
31 intei'vention and 7 MATCHED
control communiliao5659_-_.-

PNMR->Nil
IMR->Nil
U5MR->Nil

Nutr->all ni!
Wl·for·Age(3--23 mo)->NIL ta neg
WI·lor·age(24-44mo)->NIL
WI.for--ege(45-59mO)->NiL

BEFORE EXTENSION (ail par 1000)
IMA and ChiJd Mort->POS non-sig
Pneumonia IMRIU5MR->POS sig
AFTER EXTENSION TO CONTROlS
Immun->POS sig 5% ta an;
Use ORT->POS 1 sig

Vary Iarga &tudy _ manyvi_
extension of Greenwood (1990) study. similar comment5

Weil designed study. examined the benefit of growth monitoring in
addition 10 nutritional education. dewOmIlng, and rest of GOBt-F

malehing and power reasonabIe
1.... raIused monitoring. gNen cultural problam--"09
thefe may have been more educalion in non GM v;1Iages

no~anemortaJity estimaleS, and possible reçaB bias
due 10 different mortality corJection in intervention and controIs

controIs were sekK:ted 10 rna:lch ta!her than randomized. but the
criteria were indusive, and tirne-trend$ in de'w aIopme:llt claimed nil

Conlraoting 10 Pandey, '"""' causa mo<laIity
TJm&trends in non-pNUnOftia mcxtaIity nonsig due 10 aampIe sim
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TABLE Il.2: CROSS-SECTlONAL STUDIES OF PRIMARY HEALTH CARE EFFECTIVENESS WITH EXTERNAL CONTROL GROUPS

AlITliOR ItlTERVENTlON STUDY DESIGN INDICATORS AND RESULTS STUDY CRmeUE
LocalionIDate Type & Duration Sample Size & DaIa Collection Strengths and Umitations

Christen8en,P. Unpald and Paid
(1990) CHW'B
P"", (3-5 YBIUlI)
Peri-urban

DaIa 1986
·Evalualed 18 mo
aftsr end CHW
Trelning Progrom

POST onlyaoss sectioll8l (Nodifferences paid CHWvs BOTH)
ourvey with CONTROLS Comporfng BOTH ta NErrHER
RANDOMLY oempled in 3 ereeo ORT Knowl->POS sig 61% vs 4O'l(,

Neither82 HH, 80111 151 HH ORTUoe->NIL both 21%
Paid CHW only 130 HH PrenateI->POS non-oign 54% vs 4O'l(,

Imm (child)->POS sig 67% vs 36%
(20% syotemelic semple) Heelth Uterecy->POS 'be\ler'

mein methods no! described
confoudilg by other CHW's WOlking in !he erea for 5 YBIUlI
omeII semple oize with insullicienl power ta test hypolheseo
cleimed _, SES, and distance heelth center equivolenl
inteMewer bIas. 23 cfJfferent interviewers. most of whom

were the same heatth workers~

El Tom,A.R.
(1989)
SUdBn
Periurban
DaIa 1980-87

Training of
M.,dwiveoln
GOB~F

(3-7 YBIUlI of
implemenetion)

PRE & repeeIed POST cross
sectionol BUrvsys with e
CONTROL in Pilot and Extensio
areBS, intervening minl-surveys,
and S8fVice.bssed reporting

ORT use->POS iner 15% ta 87% No edjustment for evIdent time-trends comporing
Diarr fluid given->POS sig 53% ta 72% post- in the pilot erea ta pre-In the extension area
FP Uoe->_ sig 10% ta 28% (pilo~ No anoIyBis of confounding SES, weter, oenitation etc
and POS Big 9% 10 27% (extension) neer city, no con1roI for olher exposures

expenslve, BUpeIVÏSed by University

lyun,F. (1989)
Nigeria
Poriurban

DaIa 1987

HoopitaI-beoed
PHC with monlhly
outreach c1inic
Plus Paid CHW'B
(4 YBIUlI)

POST cross-sec1ionaJ
BUIVsy with CONTROL
cenusus of women age 15-49
1 progrom and
5 comparison communities

PrenateI->NEG sig 19-74% vs 65%
Rx chlld-> NIL seme es drug pedier.l
imm (child)->POS Big 45-9O'lb vs 9%
mal TT->POS sig 60-87% vs 37%
FP apprave-> POS sig 4O-9O'lb vs 30%
FP u-:~>NEG non-sig 4% vs 9%

No Informetion on cornmunily selection or comparablTIly
No _col anoIysis, descriptive cross-tabulation only
Program no! cost-effectiva and hed decraeslng utirlZOlion
Home visïts are mostIy 10 invite people 10 mobile clinic
Educetion ln Baplist Church, undarused by Muslim population
many attemative heaJth-services. minimal preventive cere

Akrom,D.S.
(1992)
Pokislan
Urban

Heelth Educetion
byl0CHWBto

10 women eech
(6 months)

(PRE &) POST cross- morbidily->POS sig
sectional BUrveys with Incidence &IIlness management for
7 selection 100 Intervan\ion laver, ARI, and dierrhea->POS Big
and 100 CONTROL householdo

7 household selection or comparab1lily of Bludy groups
no definition of variab&es, no numeric results
anaJysis was univariate, and of post- results onty
7 pre- wes only socJo.demographlc, and post only KnowI

RashId,A.
(1991)
Pokislan
Urban
DaIa 1990

GOB~FCHW'B

plus community
mobirozation
weler & oenitation
(6 YBIUlI)

POST cross-seclionol
BUrvsy with C0lr90L
(2 communities. 165 randomty
selected householdo in each)

Hygiene->POS sig
Diarrhea and disease Knowl->POS
Use 01 ORT->POS sig 92% vs 9%
Imm (child)-> POS sig (69% vs 42%)

Communities matched on location, occupation &basic services
poor comparabilily in elhnleily, crowding and oenilalion
slgnificant confounding a weter and oenilalion project
No control of confounders in the anatysïs
Srnall sample size, ? duration of recall, ? number of live-births
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TABLE Il.3: CROSS-SECTIONAL STUDIES OF PRIMARY HEALTH CARE EFFECTIVENESS WITH INTERNAL COMPARISON OVER T1ME

AUTHOR INTERVENTION STUOY DESIGN INDICATORS AND RESULTS STUDY CRmaUE

Location/Oate Type & Ouration 5amp/e Size & Oeta Collection Strengths end Umitalions

Chehnezarien. CCCO Program* PRE & POST CfOSSosectional IMR->NO weil designed study which !ost ils corrtrol group

(1993) end CHW provlding survey ln U5MR->POS sig 7% due to a change in adminstrative boundaries
Taylor (1993) Immunization 6 clusters of 840 women ORS Use->POS en earIy (2y~ survay before control groups was exposed

Rurel Zelre ORT. ma/arie Imm (meesles)->POS showed no immunization differenœ
Oeta 1984-8 (4years)

Khun,L 1 yeer PRE & POST cross-sectionel ORT Knowl->NIL No measurement or control for confounding exposures

(199Oe) GOB~FFF survays 1 yeer epart ORT Use->NIL sample me insutficient for nutrition and ORS variables

South Africa Systemalized ·8aseline EPI C1uster Method nu1r (WtlAge)->NIL base!ine freeIy transJated during interview
Rurel CHWPregram ol205 chOdren under age 2 FPuse->NIL CHW's did soma of the interviewing

Oeta 1987 -then census of 372 children BF lYR->POS sig 65% la 90% only positive result is 8F. short time and small sample size

&1988 under 2 in 1259 househoJds Imm « 2)->POS nonsig 70% la 76% repeslsurvey plenned for 1 yr letar but nolreported? done

KIlun (19901» SAMESTUOY POST cross-sectional Imm (age 1-2)->POS sign OPTP used the seme data as Khun 1990

(1 yr intarvention) survay wiIh HISTORICAL ->NEG sig meesles with a more sophisticated anaIysis of the two outeomes

COHORT ANALYSIS BF->POS med sign (non-psrametric) found to be significant abova.
RANDOM 5amp/e Results similar 10 Khun 1990

Becker.S.R. CCCO" PRE & POST CfOSSosectional IMR->pos sig 25% No control population

(1993) (4years) cluster SUlVeys U5MR-> POS sig 32% no adjustment for secular trends extemal 10 the program



• APPENDIX III: The Diarrhea Treatment Score Used for Children Suffering

Diarrhea in the Last 2 Weeks

•

This treatment score was developed to measure compliance with diarrhea treatment advice given

by the Aga Khan University Community Health Workers.

SCORE -1 0 1 2

Use of Oral Rehydration Therapy Never after 24 hr before 24 hr

Amount of Fluids Given much less less same more

Amount of Food/ Breast milk much Jess less same more

consultation ifno danger signal" before 3 3 to 7 days after 7 days

days

consultation ifdanger signal none after 48 hr before 48 hr

Self Treatment with antibiotie Yes No

Self Treatment with anti·diarrheal Yes No

Total Possible score = 10

•

" Diarrhea Danger Signais From the World Health Organization Project for the Control of

Diarrheal Diseases Manual: lB) blood, persistent vomiting, severe diarrhea, Frequent

diarrhea, and persistent fever
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APPENDIX IV:

THE STUDY QUESTIONNAIRE:

"THE KA TCHI ABADIHEALTH SURVEY"



•

•

•

PAGE 1

.. *\L"
~ ~Û.l.

II Arta of Lhc hou~c (OBSER\ El

j:J~1
Alhte:r Col,'n~

o-
Dile

t:
'~-'L;~u----
llr., _

wJ t:? 1,:,.;. ",'"dl!5~~;':'
Int'~I''''Cr', 1./1 l,,"~" 1

~r cS"l;.:")/,."r'

-...:;,

2i~~:----------_.
Time' _

--'=-<ÙTIme' _

D

D



•
PAGE è

D

D

RE.~D THE FOLLOWISG lNTRODl!C'Tl0~ TO ALI. \\1)~iE' LSDFR ~5. OR c;RËGi\"ERS WHO-\RE n.1 L~ 1 l' 1 1\1)1

•

•

r
MlLSllm,..a:.:
Hindu

~.),' ./ ...c;.uLo: UJt ù \; <S".:i '-'="/ <..Y 1
[9 Whal IS the main llUlguqe spo~cn in the hl"lmc~

J})I

1 Urdu.
~l/P

~ PunJab l

. /

(%/'
2 Chr15ulU\ .J"

....=-aoW.. ",~Ir.Jj
88 Other UpcCIl'yI' _

U!'·
BaJ~

PUShlO /.

-'->-t
Hindko

o

o



•
PAGE 3

(:) 1"'; 1.>

, "
.cJj'y- ~,l.t

fll.1. 1." CHART

•

•

. "-,
Rdallan

lU "'am. (1: Relollon Sn .... Dur.non For;r.jj .bOH .~. ,~"'~~....1),L..J.J''..;e:! ,Jt-.S- '''''",- ~ ~ 1~'3I'SI--, MOIMW L"F Emplo~mcnr Ocçop'lmn

Ir· ~, S?IOI p-; "1 " <,.,or' :>...... Jl.-o ~ù\· 0 ...» -jl(j) 1. ~~~ ~,- J "JI

,
,
,
-. '-

f-.-,
.,
l';

"
"

0.A',...lt',JI;~ .....s~//t}.. ..,..~/..n_

> 1
1• ..-J. 'CJ!'.

~ ""·,do",.d

.. " '" "
(vJ"JI,;j,~.. ~ ... /.

3. C~nol rud or Wl"lC

o

o



../I!;.,y~
HOUSE SL'MBER ·\1'1

/
GL'll'l'

P
SEeTORPAGE 1

\L/...~""':"'-.h"",,'I~
Rcsponllcnt's :'>lame _

ltA'IOII ABADIlŒAL11I ~VET: <:AUOMlk (CG)~

...... ./ ",/.,,/;/.......
!;U '-"-' 4'""';;'<.r>~./ ('- J1-(/ ~ ,;U..>.1(., ,d.l..,d.../c.:;.;.f..-!;,p,:/.,:/( _ J~M

For ucb cnr.m.rncd "omen < !'i~ ~un nid OR • For main Clrtllur or chlldrrn lIlldn S

...:..;\...~ cSd Y/ ~t.;.::.S'.....:.- h_:-'.'/
~f ....c:~ "'" .:<- > 1/'.1'... ...,f

Re5pondenl's ID from Hlluschold lniortl\llllln Table __ lnumbcr("'~)

•

__ (~C:anl

l'-"' ..1.-
__ Idatel __ lmllnuli

<.JI-
l, Mother
1:.1; - I,.) l,;l

" Qrandfll1hct

0'1'
7, SUler

/( , . J
Hellen .. :,....1

o

.,;r
11ctlcr~.)!..,;; )

~~ èJL.· ... c.f",~
2. Fllhcr ) Graru1mothcf

cf./.."~,cl.....v [.;J!-)"'-I.7!.CJ"~
-:. ~."'Unl -:.,. bUner; .. /

Ô I,.J. c.....::.J't,;. ........ 1a-J
& Brother 88 Other Upcciryl' _

.<:.c;:."::"d->'~cl 1,..U;::'-";->~I.i'Jî ~.l~VJI.I"
~ IF RESPONDENT IS ~OT A WOMA.~ UNDER 55 __:> SKIP ~1~T10N CG9

~..r'.J-Ij...:~Ji.'c}J t/..A:/,r..;;:.> .c. '-".>~

\c? 1/./cft''Ï~..~"t..:.-cJ1 s.:.JO./.<:.rJ/.';-
CG) At whlll&c wcre you mamcd {if manicd mon: ltW once. pic:k (1fS1 mlllTlqcl?

•

•

__ t~unl

o

D

__ l)canl



• PAGr. ~

./ ~ . /'. çr--,J-' /~.df
SECTOR _ GL'll 'r' __ HOl:SE SUMBER APT _

-"" ~~ /.:'/-'
\dcYlJ~...... ,"",~~v'.,J.//"' ..... ' o:i'(--

CGg Ho,"" mall~ ~can 0( ~ttloohng (hd ~oklr husband complct.e' l~[)un 1 lo.:no"'l

J"lfttJ.>/t:éCI.<:-r:'-d ~JI.;:: t ~J't:'~cr'/.~I..L...." 1',,/
:i~.JJ../'7, .'~./~ L:LI'.... j..Jl:lf'o.A'~'t;7 ..HI

CGQ Could 'ou plcast lind gro"'lh cards and ImmunlZallon cards for cach ~hlld unacr'r If the) c:ml • 'C 1
. ifJ..:AO':.d-.>LL(<tA;;c/u/,) V";~ ,--",Iif.? Cl:d--/if

..,.C";"''< 0:~.Jf. -:'"J b ~JJ'c::.r 1~<y---,;'I/(;).> ...fi... !/q;;."",q;"~J(.)/'> (1.)d)

•

•

al The: 'bill! l'lU man) "11er) stools

bl The chill! 'IomllS pc'r5islCnlly

cl The c:hild complains of thint

dl The: 'hlld doci nol Clunc or drinkina weil

f'l Thcre is blood ln 51001

&1 The child ICIS 'l,ktr wjltl lime

<Y-'
/ 1. liftes .

Cd~ e-~ J4;.>J'
.( :" 3 sald' bcforc

o

o

o



• PAGE J

J""" ~ / ~
~ c.I' ~ ~;.!/'
SEeTOR _ Gl:LL'" __ HOUSE NUMBER ,-\i'f _

cr.P"':;c..:,/
Wnte ON~ onl~ -: _

~ ;' ..... .
.;.., ...-"",,cr.:-", L .. l-'" .-. <..:- .." udJ ~0: .!.-J éJ -<Cf.>..c:

• ..? "4~-'''';t-C,;)f~}J l:"
Who che h-.s becn a soura: of information on hOIll 10 !relU 0110,1\(:1',' PROMPT THE LIST

•

" mends or famlJ~

b) haium or homcopiUh

<1 plI or faqulr

" chcmlsl

" Aga Khan H05plla/ Ileulh wor1i:cr

n other hcallh ....orkt! ISpeCl~ 1

" Aga Khan Hospital dactoT or nunc

hl other dOCIOT or nurse

;1 radIo .:lr TV

J) ncwspapc:t or magulnc

cC(c.J" ..
1 Yu 2 No

CGIS

-'.;cf.kGJ 1.;,~ '-<cY::'" "
--':""J.""...... ~ ,,? "

..dU ~/ "
~Jl

/'..r-'...;.J-.JL.:-- 6J"; I.Î Î ". ;." .,'
(~/".I9 J",.,,,,~~/... > n

O"'.J )-J7ç'J t.;--:GJ';' 1> ( ,.

~..i~~I~ Y"'~.rIjc1./ hl

Cf..!; ..-"'.J.~.J ". .
cf '-" '" "'-"'..1 I,J l "

~ ~~drf
5110 bcl'orc'

CGI6
d.i(.J-

I~Don't Knowl

•

../!
_Inumbcn(,.) \-LJ)



• c/ '" /,1"
~ J' 2·~:.r

"AGE J SECTOR _ CUl." __ HOUSE SL:~1BER ·\PT

- ./ - /' - - /, 9 ./ ,.. ./
do>~~o:d, " "" ..::-/J'>'-..;;J.,;.ul.?~ u ..::.-'.?'c/-'~d. 1.rI..c ~''':!

CGllI H~~e ~ou e~cr all.endcd il rneellng ...hcre a tlealtll ...urlr.u edu,.w::~ il group Dl people aboue hcalth" 0
0:: -~o~l~ir
U~

l "c~

2 "_ Inum~~n ( ~!...&J )

>ut.:.~i'
14,l!-i1 "'"han Clmle

, ....
..=l.i.-<f/.:xJJ

880Ull:rlspeclf;.J _
e;?(.r-

99 'Oon"t knO\\

o

of..I?JL--~>'.....;..0/ l.:i/-""...;....> ...,.-,~.Ji
Cml IF RESPONDEST l~:-.OT .-\ ~ARRJED WDMA!' l''!''DER ~5

./ ,/ """ .o;/f r, t: "<:'./'-':' r:'dX .i..Jr...J e-.&"
f1LL I~ 0'[ CHiLD HEALTH PROFOR."IIA t'OR [,\Cll
CHILD tSDER 5

•
• .... .' .:, vI / ..... ~ /. ., .,.... ~./

(Ct; C.u:' .... , " -'-"",," '/' ,yL .>4 (.;..-cr.••h ~..c u~..r'" U"../.'",...,.-u ''';' 1.<1""~ '-;" ""
CG~:: HiI~c ~~'~ heud III an~ laml!~ planntng mctlwds' (EXPL4,i~ meUlods \.0 i1vold preg.nanc~, or ta spaCe binhsf'

(cr. ;.; .>.?~.> ./.er:/d''-)(:r:(.;-/~,../.C/.. ;;::.- t;, ~.f"'J '-=' ï!/
Can ~ou pleut lisl the mctMdS ~ou lno...~ Wrllc ALL sponWicous

\\Illich of lhcsc other meÙlods h.,'e you hc:ard or' PROMPT niE LIST

•

., PUI

cllL'CO

dl Condom

n Femalc slCrillzalion ltllbal liBalIOn)

&1 Male slCniiution ln,sc:ctom~l

v" (/:!
1. 'l'es 2. No
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• APPENDIX VI : POTENTIAL CLUSTERING OF CHILDREN UNDER AGE 5

CALCULATION OF THE INTRA-CLASS (INTRA-HOUSEHOLD) CORRELATIONS COEFFICIENTS

TABLE VI.1 The Housoholda wlth Multiple Chlldren by Study Area

Number of Children

ln Household

Program Area

N %
Comparlson Area

N %

TOTAL

N %

Two 214 39.9% 192 40.2% 406 40.0%
Three 51 9.5% 42 8.8% 93 9.2%

Four 2 0.4% 4 0.8% 6 0.6%

Flve 1 0.2% 1 0.2% 2 0.2%

Total HH with > 1 child 268 50% 239 50% 507 50%

Total HH with any children 536 100% 478 100% 1014 100%

• Intra-class Correlation Coefficient = VARIANCE (between households) *
VARIANCE (wlthln HH) + VARIANCE (between HH)

•

VARIANCE (btw HH) = [Mean-Square(btw HH) - Mean Squeres (wlthln HH)) X (#HH-1) **
Total Children-[(sum of # of children ln each HH squared)/total Chlldren]

VARIANCE (wlthln households) = Mean-Sum-of-Squares (wlthin households)

Table VI.2 The Intra·Class Correlation COllfflenta (ICC) for Chlld VarIables ln the Study

VAR (btw) VAR (wlthln) VAR (between) ICC

Welght-for-Age Z Score 4.01 1.92 0.94 0.33

Welght-For-Height Z Score 9.42 5.31 1.85 0.26

Height-For-Age Z Score 8.22 4.25 1.79 0.30

Immunization 0.27 0.22 0.02 0.09

* Formula from Strelner 0 L, and Norman G R, 'Health Measurement Scales', Oxford, 1989

** From 'Handbook of Tables and P-obab1lJties ln Statistics, CRC Press, Cleveland. 2nd Ed, 1974
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APPENDIX VII: RESULTS OF MATCHING THE PROGRAM AND COMPARISON AREAS

TABLE VII.1: Matchlng Variables Modlfied from the Canadian Study

Difference (Program MINUS Comparison)

Lower Upper

VARIABLE Program Comparison CRUDE 95% 95% PValue

Area Area Difference CI CI Difference

% Population age 0 to 4 14% 13% 0.6% ( -0.5 , 1.8 ) 0.13

% Population age 5 to 14 31% 30% 1.2"k ( -0.4 • 2.8 ) 0.17

% Population age 60+ 3% 4% -0.6% ( -1.2 , 0.3 ) 0.47

% of Households with 6+ Residents 59% 59% O.2"k ( -1 • 1 ) 0.54

Annual Total Family Income per Capita {US Dollars $1,475 $1,410 $65 ( -72 , 245 ) 0.83 1

% Residents Over Age 15 Literate 66% 62% 4.5% ( 1.2 • 7.9 ) 0.008 **
% Heads of Household Employed in Production 33% 31% 2.3% ( -3.1 , 7.6 ) 0.22

% Heads of Household Employment Professional 6% 5% 1.3% ( -1.4 • 4 ) 0.33

% Families Muslim (rest were Christian) 87% 67% 20.0% ( 15 , 24 ) <0.001 **
% Households Resident for Less Than 2 years 20% 23% -3.0% ( -7.6 • 1.5 ) 0.18

** statistically significant at p=0.C5 with a substantial magnitude of difference

1 US $1 =30 Pakistan Rupees and CAN $1 = 23 Pakistan Rupees at the time of the study
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TABLE VII.2: Additlonal Demographie Variables Ineluded in the Study

Difference (Program MINUS Comparison)

Lower Upper

VARIABLE Program Comparison CRUDE 95% 95% P Value

Area Area Difference CI CI Difference

Mean Age (years) 18.0 yrs 18.3 yrs -OAyr ( -1.1 , 0.9 ) 0.62 1

Mean Age (MALES) (years) 18.6 yrs 19.1 yrs -0.6yr ( -1.7 , 0.5 ) 0.3

Mean Age (FEMALES) (years) 17.3 yrs 17.5 yrs -0.1 yr ( -1.1 , 0.8 ) 0.78

% Population Male 51 % 51 % 0.7 % ( -1.6 , 3 ) 0.55

% Population over age 15 currently married 80% 81 % -1.3 % ( -4,1.5) 0.64

Mean Mother's Age (years) 28.9 yrs 29.6 yrs - 0.8 yr ( -1.5 ,-0.1 ) 0.02 *
Mean Mother's Age at Marriage (years) 18.0 yrs 18.5 yrs - 0.5yr ( -0.9 ,-0.1 ) 0.03 *
Mean Mother's Years of Marriage (years) 10.8 yrs 11.0 yrs - 0.3 yr ( -1 , 0.5 ) 0.55

Mean Mother's Parity (# pregnancies) 4.2 preg 4.2 preg 0.04 preg ( -0.2 , 0.3 ) 0.78

Mean Duration of Mother's Residence (years) 9.1 yrs 8.2 yrs 0.9 yr ( 0.1 , 1.7 ) 0.19

Mean Maternai Residence during Prog (1-6 years) 4.6yrs 4.6yrs 0.07 yr ( :J.2 , 0.2 ) 0.99

Family Language (% Speaking Urdu) 44% 21 % 22%( 17 , 27 ) <0.001 ** 2

(% Speaking Punjabi/Saraiki) 32% 59% -28% ( -33 , -22 ) <0.001 **
(% Speaking Pushtu/Hindko) 22% 18% 3.8 % ( -0.8 , 804 ) 0.1

{%~akirlROther Lal'l9lJagElsL 2% 3% - 0.9 % ( -2.6 , 0.9 ) 0.31

* statistically significant at p=0.05 without a substantial magnitude of difference

** statistically significant at p=0.05 with a substantial magl1itude of difference

1 Age distributions not-significantly different if categorized (chi-sq p=O.20) or sex disaggregated

2 When analyzed as a chisquare with 3 degrees of freedom, p<0.OOOOOO1
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TABLE VII.3: Addltlonal Wealth Variables Included in the Study

Difference (Program MINUS Cornparison)

Lower Upper
VARIABLE Program Comparison CRUDE 95% 95% P Value

Area Area Difference CI CI Difference -=

Mean Monthly Income per Capita (Pak Rupees) Rs563 Rs567 - Rs 4 ( -8 , 3 ) 0.83 1
Mean Monthly Income per Worker (Pak Rupees) Rs2783 Rs 2771 Rs12 ( -212 ,237 ) 0.61 1
Mean Ownership of 9 Household Items 4.6 items 4.2 items 0.5 items ( 0.3 , 0.7 ) <0.001 ** 2
% Ownership 5+ of 9 Household Items 53% 46% 7.6% ( 2 , 13 ) O.OOS ** 3
% Ownership of House 72% 72% - 0.1 % ( -5 , 5 ) 0.97
% Residents over age 15 Employed 46% 47% -1.1 % ( -5 , 2 ) 0.52
% Heads of the Household Employed 93% 93% -2.6% ( -3 , 3 ) 0.86
% Mothers Employed 7% 10% -3% ( -6 ,-0.1 ) 0.042 *

* statistically significant at p=0.05 without a substantial magnitude of difference

** statistically significant at p=0.05 with a substantial magnitude of difference

1 Rs= Pakistan Rupees, US $1 = Rs 30 and CAN $1 = Rs 23 at the time of the study

2 Ownership Distribution is non-normal, median 5 vs 4, mode 4 vs 6

3 Same result if dicotomized into 4 or more, versus 3 or less (72% - 64% = 8.2% DIFF, CI (2.8,13.6) p=0.003**
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TABLE VilA: Addltlonal Education Variables Included in the Study

Difference (Program MINUS Comparison)

Lower Upper

VARIABLE Program Comparison CRUDE 95% 95% P Value

Area Area Difference CI CI Difference

% Heads of Household Literate 70% 66% 3.4% ( -2.1 , 8.8 ) 0.23

% MOlhers Literate 51 % 43% 7.8% ( 2.1 ,13.6 ) 0.005 **

Mean Maternai Years of Schooling 4.3yrs 3.2 yrs 1.0 yr ( 0.5 , 1.5 ) <0.001 **

MaternaI Education (% None) 48% 58% -10.5% ( -16 ,-4.7 ) <0.001 ** 1

(% Primary 1-5 yrs) 15% 13% 1.5% ( -2.5 , 5.5 ) 0.47

(% Matriculation 6-10 yr) 31 % 24% 6.5% ( 1.4 ,11.6 ) 0.014 **

( % Bachelor 11 yrs+) 6% 4% 2.4% ( -0.1 , 5 ) 0.06*

Mean Paternal Years of Schooling 7.2 yrs 6.5yrs 0.6 yr ( 0.05 • 1.2 ) 0.03*

* slatistically significant al p=0.05 without a substantial magnitude of difference

** statistically significant at p=0.05 with a substantial magnitude of difference

1 When analyzed as a chi-square with 3 degrees of freedom p=0.OO3**
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TABLE VII.5: Addltional Crowdlng & Home Situation Variables Included ln the Study

Difference (Program MINUS Comparison)

Lower Upper

VARIABLE Program Comparison CRUDE 95% 95% P Value

Area Area Difference CI CI Difference

Mean Number of Residents per Household 6.5 res 6.3 res 0.29 res ( -.01 , 0.6 ) 0.16

Mean Rooms per Household 2.2rm 2.1 rm 0.05 rm ( -0.1 , 0.2 ) 0.2

Mean Living Density (residents per room) 3.9 res/rm 3.8 res/rm 0.07res/r ( -0.2 , 0.3 ) 0.96

Mean Household Living Space (sq meters) 111 sqm 99sqm 13 sqm ( 3.5 , 22 ) 0.11 *
Mean Living Density (residents per sq meter) 0.09 res/ 0.09 res/m .005 res/ ( -.01 ,0.02 ) 0.64

% Houses with Solid Construction 62% 64% - 2 % ( -7.8 , 3.4 ) 0.45

% Households with Inside Water Tap 84% 68% 17%( 12 , 22 ) <0.001 *
% Households Inside or Outside Water Tap 99% 98% 1.2 % ( -0.2 , 2.5 ) 0.08

% Households with Flush Toilet 69% 72% - 2 % ( -7.5 , 3.3 ) 0.49

* statistically significant at p=0.05 without a substantial magnitude of difference



• APPENDIX VIII: INFANT AND PERINATAL MORTALITY, RaIes and Raw DaIa

Area Year Live Still ENeon Post PNMR IMR Maximum

Births Births Dealhs Dealhs Mort

Program 1993 185 3 1 3 21

Comparison 172 3 4 4 40

Program 1992 210 4 5 4 42 43 61

Comparison 198 6 4 4 49 40 69

Program 1991 227 2 0 6 9 26 35
Comparison 186 5 3 4 42 38 63

Program 1990 179 3 6 2 49 45 60
Comparison 212 4 4 4 37 38 56

Program 1989 176 2 4 6 34 57 67
Comparlson 123 5 1 4 47 41 78

LATE PROGRAM PERIOD
Program 1991-3 622 9 6 24 *
Comparison 556 14 11 44 *• LATE PROGRAM PERIOD
Progiam 1991-2 437 6 5 10 34 47
Comparison 384 11 7 8 39 66

EARLY PROGRAM PERIOD
Program 1989-90 355 5 10 8 42 51 64
Comparlson 335 9 5 8 41 39 64

WHOLE PROGRAM PERIOD
Program 1989-92 792 11 15 18 42 55
Comparison 719 20 12 16 39 65

Program 1989-93 977 14 16 30
Comparison 891 23 16 43

Live birth: Child Bom alive Slillbirth: Child bom dead al > 28 wk geslalion
ENeon (Early-Neonatal) Dealh: Dealh of a Livebom Chlld wilhin 7 days of birth
Posl(Lale Neonatal+Poslneonatal)Dealh:of a Llvebom Chlld between 7 days & 1 year of blrth
Perinatal Mortailly RaIe (PNMR) = 1000X(Slilibirths+ENeon Dealhs)/(Slillblrths+Live blrths)
Infanl Mortailly RaIe (IMR) = 1000X(ENeon Dealhs+Posl Dealhs)/(Live births)
Maximum Mortallly=1000X(Slillbirths+ENeon DealhS+P:lsl Dealhs)/(Slillblrths+Live blrths)

Ihe Maximum Infanl Mortalily if ail Slillblrths were lruly mlsreported live births

• * crude dlfference -20, adjusled dlfference -15, 95% CI (-38, +7), p=0.06




