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Chronic Illness and Retirement in Jamaica



The Living Standards Measurement Study

The Living Standards Measurement Study (LsMS) was established by the World
Bank in 1980 to explore ways of improving the type and quality of household data
collected by statistical offices in developing countries. Its goal is to foster increased
use of household data as a basis for policy decisionmaking. Specifically, the LSMS
is working to develop new methods to monitor progress in raising levels of living,
to identify the consequences for households of past and proposed government
policies, and to improve communications between survey statisticians, analysts,
and policymakers.

The LSMS Working Paper series was started to disseminate intermediate prod-
ucts from the LSMS. Publications in the series include critical surveys covering dif-
ferent aspects of the LSMS data collection program and reports on improved
methodologies for using Living Standards Survey (Lss) data. More recent publica-
tions recommend specific survey, questionnaire, and data processing designs and
demonstrate the breadth of policy analysis that can be carried out using LSS data.



LSMS Working Paper
Number 131

Chronic Illness and Retirement in Jamaica

Sudhanshu Handa
Monica Neitzert

The World Bank
Washington, D.C.



Copyright i 1998
The International Bank for Reconstruction
and Development/THE WORLD BANK
1818 H Street, N.W.
Washington, D.C. 20433, U.S.A.

All rights reserved
Manufactured in the United States of America
First printing March 1998

To present the results of the Living Standards Measurement Study with the least possible delay, the
typescript of this paper has not been prepared in accordance with the procedures appropriate to formal
printed texts, and the World Bank accepts no responsibility for errors. Some sources cited in this paper may
be informal documents that are not readily available.

The findings, interpretations, and conclusions expressed in this paper are entirely those of the author(s) and
should not be attributed in any manner to the World Bank, to its affiliated organizations, or to members of its
Board of Executive Directors or the countries they represent. The World Bank does not guarantee the accuracy of
the data included in this publication and accepts no responsibility whatsoever for any consequence of their use.

The boundaries, colors, denominations, and other information shown on any map in this volume do not
imply on the part of the World Bank Group any judgment on the legal status of any territory or the endorsement
or acceptance of such boundaries.

The material in this publication is copyrighted. Requests for permission to reproduce portions of it should
be sent to the Office of the Publisher at the address shown in the copyright notice above. The World Bank
encourages dissemination of its work and will normally give permission promptly and, when the repro-
duction is for noncommercial purposes, without asking a fee. Permission to copy portions for classroom
use is granted through the Copyright Clearance Center, Inc., Suite 910, 222 Rosewood Drive, Danvers,
Massachusetts 01923, U.S.A.

ISBN: 0-8213-4087-5
ISSN: 02534517

Sudhanshu Handa is Research Fellow at the International Food Policy Research Institute (s.handa@cgnet.com).
Monica Neitzert is Assistant Professor at Laurentian University in Canada (mneitzer@nickel.laurentian.ca).

Library of Congress Cataloging-in-Publication Data

Handa, Sudhanshu, 1965-
Chronic illness and retirement in Jamaica / Sudhanshu Handa, Monica Neitzert.

p. cm.-(LSMS working paper, ISSN 0253-4517; no. 131)
Includes bibliographical references.
ISBN 0-8213-4087-5
1. Chronically ill-Jamaica-Retirement. I. Neitzert, Monica,

1957-. II. Title. III. Series
RA644.8.J25H36 1998
614.4'27292-DC21 97-38752

CIP



CONTENTS

Foreword . ................................................... vii

Abstract ..................................................... ix

Acknowledgments . .............................................. xi

I. Introduction ............................................... 1

HI. Health Transitions and the Labor Market in Jamaica .. 4
A. Demographic Transition and Epidemiological Transition .... ..... 4
B. The Jamaican Labor Market .......................... 10

III. Data, Sample and Health Measures ............................... 13
A. Data ......................................... 13
B. Sample ....................................... 13
C. Health Status Measures ............................. 14

IV. Econometric Model ......................................... 20

V. Results ................................................. 23
A. NCCDs and Gender ............................... 23
B. NCCDs and other interactions ......................... 25

VI. Sensitivity Analysis ......................................... 30
A. Impact of Physical Health Status on Employment ............. 30
B. Told by Health Practitioner .......................... 34
C. Health Insurance ................................. 35
D. Formal Sector Workers ............................. 35

VII. Discussion and Conclusion .................................... 39

References ................................................... 41

V



LIST OF TABLES

Table 1. Incidence of Chronic Disease by Age and Gender, Jamaica and Ontario .... 6
Table 2. Incidence of Chronic Disease by Age and Gender, Jamaica .... ........ 7
Table 3. Incidence of Chronic Disease by Age and Residence, Jamaica .... ...... 8
Table 4. Incidence of Chronic Disease by Years of Education and Level of

Expenditure, Jamaica .................................... 9
Table 5. Employment Rates by Health Status and Gender, Jamaica .... ........ 10
Table 6. Correlation Coefficients for NCCD Measures, Age, Gender, Education and

Household Expenditure, Jamaica ............................ 17
Table 7. Sample Summary Statistics by Gender ..................... 21
Table 8. Probit Estimates of Employment Status Determinants ..... .......... 23
Table 9. Probit Estimates of Impact on Employment Status of

Specific Chronic Diseases ................. 25
Table 10. Probit Estimates of Male Employment Status with Rural Chronic Disease

Effects ...................................... 26
Table 11. Probit Estimates of Female Employment Status with Rural Chronic Disease

Effects ........................................ 27
Table 12. Probit Estimates of Male Employment Status With Age Interactions ..... 27
Table 13. Probit Estimates of Female Employmenit Status With Age Interactions ... . 27
Table 14. Impact of Presence of Any Chronic Disease on Probability of

Employment by Tercile .......................... 28
Table 15. Impact of Presence of Any Chronic Disease on Probability of

Employment by Quintile ............................. 29
Table 16. Probit Coefficient Estimates of Impact of ADL Index 1 on Employment . . . 31
Table 17. Probit Coefficient Estimates of Impact of ADL Index 2 on Employment . . . 32
Table 18. Probit Estimates of Impact on Employment Status With Formal Sector

Interactions- Females. ........................... 36
Table 19. Probit Estimates of Impact on Employment Status With Formal Sector

Interactions- Males ............. ....................... 37

LIST OF FIGURES

Figure 1. Employment Rates by Age and Sex ..................... 11
Figure 2. Male Employment Rate by Health Status .................. 12
Figure 3. Female Employment Rate by Health Status ..................... 12
Figure 4. Estimated Impact of Chronic Illness on Employment - Females .... .... 24
Figure 5. Estimated Impact of Chronic Illness on Employment - Males .... ...... 24
Figure 6. Estimated Impact of ADL Index 1 on Employment - Males ........... 31
Figure 7. Estimated Impact of ADL Index 1 on Employment - Females .... ...... 33
Figure 8. Estimated Impact of ADL Index 2 on Employment - Males .... ....... 33
Figure 9. Estimated Impact of ADL Index 2 on Employment - Females .... ...... 34

vi



FOREWORD

Investment in the health of the population in developing countries has been advocated
as an efficient policy to promote economic development on the basis of the positive connection
between good health and labor market activity. Debate about how best to allocate health
expenditures among various health programs to achieve this goal has not been widespread.
This paper contributes to the debate by exploring the association between chronic disease and
early retirement in Jamaica.

The data used are from the 1991 and 1992 rounds of the Jamaican Survey of Living
Conditions and the associated Labour Force Survey. The Jamaican Survey of Living
Conditions is one of the Living Standards Measurement Study (LSMS) household surveys
which the World Bank has administered in a number of developing countries. As a part of this
broader exercise, the paper provides some evaluation of the usefulness of the health variables
collected in the survey in order to contribute to the process of improving data collection.

Lyn Squire, Director
Development Research Group
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ABSTRACT

This paper explores the impact of six non-communicable chronic diseases (NCCDs) on
the decision to retire among men and women aged 45-85 in Jamaica using the 1991 and 1992
Survey of Living Conditions data base. We find that the presence of a chronic disease has a
significantly negative impact on remaining in employment among this population, that the
effect of diabetes and hypertension are especially large, that there are substantial differences in
the effects of chronic disease on retirement by gender, and that the presence of chronic
diseases is more likely to lead to retirement among the lower socioeconomic classes and among
upper class men. Because the use of NCCDs in this type of analysis is rare, we perform a
sensitivity analysis to control for potential measurement issues which confirms the significance
of chronic diseases as a factor in early retirement. Our findings suggest the need to integrate
health and labor market policies.
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I. Introduction

Although considerable progress has been made in investigating the role of health on
labor productivity in low income countries, there are still many gaps in our understanding of
the link between well-being and labor supply.' One relationship that has received little
attention is the effect of noncommunicable chronic diseases (NCCDs) in the retirement
decision despite its policy import in countries such as Jamaica which are at the advanced stage
of the demographic transition.

Previous research provides substantial evidence of a positive relationship between
health and labor productivity in low income countries (Schultz and Tansel 1992; Pitt and
Rosenzweig 1986; Strauss 1986; Sahn and Alderman 1988; Pitt, Rosenzweig and Hassan
1990; Bhargava 1995; Thomas and Strauss 1995), but the connection between this positive
health effect and the retirement decision has not yet been fully understood. And although the
available evidence to date shows that at a given point in time the health status of women and
men is significantly different in both rich and poor countries (Strauss, Gertler, Rahman and
Fox 1993; Loprest, Rupp and Sandell 1995), little work has been done to explore whether this
gender gap in health status results in gender differences in the influence of health on the
retirement decisions in low income countries (one exception is Handa and Neitzert 1996).

The shift from high to low birth and death rates precipitates the ageing of the
population structure, and the ascent of noncommunicable chronic and other degenerative
diseases as primary causes of illness and death. Both the ageing of the population and changes
in patterns of morbidity and mortality affect the labor market. As life expectancy rises,
increasing returns to productivity enhancing investments in health and education may raise
lifetime income and potentially improve self-reliance.2 Alternatively, the higher wage rates
resulting from investments in health and education may shorten lifetime labor force
participation. For example, Costa (1996) finds that between 1900 and 1965 the participation
rate for men in the United States above 65 fell more rapidly than the decline in ill health. Her
analysis suggests that because health and wages are positively correlated, the large income
effect from health improvements may reduce participation rates among older workers. On the
other hand, poor health (such as non fatal chronic disease) among older workers may be an
important provocation of early retirement even among those with insufficient retirement

I See a recent review in Strauss and Thomas 1995.

2 Self-reliance, or independence from state assistance, potentially rises if lifetime
income increases. Health improvements, because of their positive impact on labor
productivity, raise lifetime income and thus contribute to self-reliance.
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incomes.3 In this case, the potential for increased longevity to improve self-reliance has been
lost.

The policy relevance of the health-retirement relationship derives from the state's
responsibility for providing an economic environment in which citizens may support
themselves throughout their lives. For example, state subsidization of education facilities in
low income countries enables investment in human capital and subsequently raises income.
Before the demographic transition, the general objective of health policy was to raise nutrition
and hygienic standards and thereby equip citizens for longer and more productive lives.
Chronic diseases tend to strike older age groups; their presence may curtail the duration of
lifetime employment and thereby reduce self-reliance. Furthermore, ex-post treatment of
NCCDs diminishes self-reliance because of its high cost relative to early preventative
measures.4 Citizens unable to support themselves will turn to the state. There may be
important differences in the impact of poor health on labor market withdrawal among chronic
conditions. Information of such differences can assist in the identification of target diseases
for preventative interventions.

We investigate the role of NCCDs in the retirement decision of Jamaican adults, and
examine differences by gender, by social class, by region of residence and age. We focus on
these variables because previous research suggests they are correlated with NCCD incidence.
These variables thus aid in the identification of vulnerable groups less able to support
themselves in the presence of NCCDs. Our study uncovers some interesting and unexpected
results. We find that for individuals between the ages of 45 and 85, those with a chronic
disease are more likely to retire. When we examine the influence of the most common chronic
diseases in Jamaica we find that diabetes and high blood pressure in particular have a sizable
and significant effect on resignation from the work force. The estimated impact of chronic
disease on retirement is fairly constant for women between the ages of 45 and 85, but rises
steadily for men in this age group. We also find nonlinearities in the impact of chronic

3 For example, Chirikos (1993) reports that chronic illnesses are expected to
disrupt usual job functioning, by both preventing performance of some work tasks and by
raising the cost of discharging these responsibilities. Thus, people in poor health can be
expected to reduce time in the work force, age of complete withdrawal from the labor market,
or the type of work performed.

4 The high cost of NCCD treatment is due to productivity loss due to early
retirement or reduced labor market hours, and high treatment costs of most chronic diseases
(especially heart disease; World Bank 1993). Prevention costs are low in comparison as they
do not result in wage loss (and indeed may raise labor productivity for the rest of working
life), involve food substitutions (as opposed to supplements) and lifestyle changes which result
in savings (reduced smoking and alcohol consumption) or which can be low in cost (the cost of
undertaking regular fitness can be low). Public prevention programs need not be costly.
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diseases on employment withdrawal when we consider social class variables. The main policy
implication of our findings is that countries passing through similar transitions in
epidemiological patterns should consider how health policies can be revised to prevent the rise
in NCCDs rather than to react to the problems created by rising incidences. If not, costly
health services will be required to treat NCCDs, and the increasing number of those who
acquire these diseases will have difficulty in financing their treatment and their retirement.5

The paper is organized as follows. In the next section we describe the pattern of
demographic transition and the labor force in Jamaica. We describe the data and discuss our
health measures in section three. The econometric model is presented in section four, and our
results in section five. Section six provides some sensitivity analyses. We conclude the paper
with a discussion of the policy implications of our findings in section seven.

5 The substantial rise in activity limiting chronic disease in the United States since
1970 is linked to the aging of the population (Yelin 1989). Thus no change in Jamaican health
policy implies rising costs as the number of people with chronic conditions increase.
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II. Health Transitions and the Labor Market in Jamaica

A. Demographic Transition and Epidemiological Transition

Jamaica, with a natural population growth rate of 1.26 percent per year, is considered
to be in the advanced phase of the demographic transition (Inter-American Development Bank
and Pan American Health Organization/World Health Organization 1996). As in other
Caribbean countries, Jamaica's crude birth and death rates have gradually declined,
particularly since the 1970s, resulting in concurrent increases in the portion of the population
older than 60 and declines in the portion aged 14 and below. For example, between 1980 and
1994 the crude death rate declined from 7.5 per thousand population to 6.2 and average life
expectancy rose from 72 (in 1985) to 73.6 in Jamaica. The fertility rate over the period 1990-
95 stood at 2.4 births per woman

The decline in the death rate and increase in life expectancy is the result of aggressive
expansion of primary health infrastructure in the 1970s. Life expectancy, infant mortality (14
per 1000 live births), and prevalence of under-5 malnutrition (7 percent) are significantly
better than the means for middle income countries.

Jamaica's demographic transition has been accompanied by a rapid epidemiological
transition. In 1964, nutritional deficiencies and infectious diseases accounted for 20 percent of
all deaths in Jamaica; by 1984, these accounted for about 10 percent of all deaths (Sinha
1995). In contrast, the portion of all deaths due to NCCDs--malignant neoplasms, diabetes,
heart disease, hypertensive disease and cerebrovascular disease--rose from 37 percent in 1964
to 48 percent in 1984. By 1994, malignant neoplasms had become the leading cause of death
in Jamaica, followed by cerebrovascular diseases, heart diseases and diabetes. Among those
younger than 65, diseases of the circulatory system and neoplasms ranked as the third and
fourth causes of death in Jamaica in 1990, while communicable diseases and all other causes
ranked second and first respectively.6

The incidence of NCCDs has been higher in Jamaica (and other Caribbean countries)
than in some of the more affluent countries such as Canada and the United States since the late
1970s. For example, in the late 1980s the age-adjusted mean annual death rate due to high
blood pressure was almost 20 per 100,000 population in Jamaica but 5 per 100,000 in the
USA; the rate due to diabetes was over 20 per 100,000 in Jamaica but about 5 in both Canada
and the U.S.A.; the rate due to stroke was 50 per 100,000 in Jamaica and less than 20 in both

6 Other causes of death include: gastroenteritis; diseases of the urinary, digestive
and nervous systems; signs, symptoms and ill defined conditions, endocrine; nutritional and
metabolic diseases; heart diseases; cerebrovascular diseases; diseases of the respiratory system;
accidents and injury; and, hypertensive diseases.
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Canada and the U.S.A.; only death rates from heart attack and cancers in Canada and the USA
exceeded those in Jamaica (Sinha 1995).

These figures belie the traditional view that the main factors associated with the rising
death rates from NCCDs are affluence, increased life expectancy and urbanization. Indeed,
current research points to diet, stress and lifestyle as the key causes of NCCDs (Inter-
American Development Bank and Pan American Health Organization/World Health
Organization 1996). Of course diet, stress and lifestyle are influenced by gender, age,
urbanization and socioeconomic class, but not always influencing the prevalence NCCDs in the
direction that was once hypothesized. For example, the incidence of NCCDs among the
poorest segments of society in Jamaica is higher than among middle and upper income groups
(Le Franc 1990 and Henry-Lee 1995 using Jamaican Survey of Living Conditions data). On
the other hand, age is positively correlated with NCCDs: mortality rates for heart disease and
other circulatory disorders as well as neoplasms soar after age 45 (Inter-American
Development Bank and Pan American Health Organization/World Health Organization 1996).

There are substantial differences in the mortality rates for various NCCDs
disaggregated by gender. Female death rates for cervical cancer are four times higher in the
English-speaking Caribbean than in North America (Allen and Bailey 1993). Gender
differences in the rates due to diabetes and high blood pressure are also large. These
differences increase by age and do not resemble the patterns in either North America or Latin
America (Inter-American Development Bank and Pan American Health Organization/World
Health Organization 1996). According to the World Health Organization (1990) such different
patterns can largely be explained by variations in the eating habits and lifestyles between
countries. For example ten percent of Jamaican preschool children are obese (weigh more
than two standard deviations above reference median weight-for-height) -- twice the rate in
Trinidad and Tobago and triple that of Antigua (WHO 1990). Obesity is a leading risk factor
of diabetes.

As a further example of the different patterns of morbidity in Jamaica compared to
other regions, Table 1 compares the incidence of NCCDs among men and women aged 45-65
in 1991-92 in Jamaica with incidence rates of the same age group of men and women in
Ontario, Canada in 1990. Both sets of figures refer to household survey data in which self-
reported chronic disease information was collected. Some of the differences are quite
astonishing. Early retirement aged Jamaican women report twice the rate of diabetes and
hypertension as Ontarian women while Jamaican men report lower rates. On the other hand,
Jamaicans report a lower incidence of arthritis, heart disease, epilepsy and asthma. Overall,
Jamaican incidence of chronic disease is somewhat higher than Ontarian for women in this age
group and substantially lower for men.

5



Table 1: Incidence of Chronic Disease by Age and Gender
Jamaica 1991-92 and Ontario, Canada 1990 (%)

Jamaica Ontario, Canada

45-65 45-65 55-65 55-65 45-65 45-65 55-65 55-65
Women Men Women Men Women Men Women Men

Diabetes 8.0 3.9 10.8 6.1 4.0 5.2 5.5 6.8

Hypertension 32.8 12.0 40.2 18.4 16.3 15.8 21.5 20.4

Arthritis 24.2 10.0 32.3 15.0 27.3 18.3 33.6 24.2

Heart disease 1.7 1.2 2.4 2.0 4.5 7.7 6.6 11.0

Epilepsy 0.2 0.4 0.3 0.4 0.5 0.6 0.7 0.6

Asthma 1.6 1.6 1.9 1.5 4.2 2.8 4.3 3.1

Any chronic
disease 46.7 22.2 56.6 31.5 42.5 37.9 52.6 48.1

Number 1467 1396 744 690 6788 6176 3370 3033

Sources: Jamaican data are from the Jamaican Survey of Living Conditions, 1991 and 1992; Ontario
data are from the Ontario Health Survey, 1990 (conducted by the Ontario Ministry of Health).
Both surveys collected self-reported information about the six chronic diseases listed in the
table.

Note: The Ontario Health Survey data displayed includes unemployed persons whereas the Jamaican
data exclude them. In Ontario, however, unemployment among this age group is negligible.

Table 2 reports the rate of incidence of various NCCDs among the retirement age
population of women and men in the Jamaican Survey of Living Conditions (SLC). For
virtually all age groups and chronic diseases in the table, higher incidences are reported among
women than men. Incidence rates are higher in older age groups; especially noteworthy is that
rates of hypertension and arthritis in the oldest age cohort are over double the full sample for
males and about one and one half times for females. Gender differences in incidence rates also
decline in the older age groups.
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Table 2: Incidence of Chronic Disease by Age and Gender
Jamaica 1991-92 (%)

45 and older 55 and older 65 and older 75 and older
Women Men Women Men Women Men Women Men

Diabetes 10.6 6.4 13.0 8.7 15.1 10.7 18.1 9.9

Hypertension 41.4 20.1 48.7 27.3 55.5 34.7 58.1 41.3

Arthritis 34.8 18.9 43.4 25.9 52.4 34.9 60.3 44.3

Heart disease 2.9 2.1 3.8 2.9 4.8 3.8 4.9 4.9

Epilepsy 0.2 0.4 0.3 0.4 0.2 0.4 0.3 0.8

Asthma 1.8 1.5 2.1 1.4 2.1 1.4 2.0 1.9

Any chronic disease 58.3 34.3 68.1 45.0 77.1 56.1 81.6 67.1

Number of observations 2326 2120 1603 1411 925 794 348 264

Source: Jamaican Survey of Living Conditions, 1991 and 1992.

The incidence of chronic diseases by age and region of residence in the Jamaican SLC
is displayed in Table 3. Incidence rates are often slightly higher in rural relative to urban
areas for all age cohorts, but these regional differences are not as large as the gender
differences reported in Table 2. Of course these figures may reflect migration decisions
induced by the presence of chronic disease rather than any difference in urban-rural lifestyles.
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Table 3: Incidence of Chronic Disease by Age and Residence
Jamaica, 1991-92 (9%)

45 and older 55 and older 65 and older 75 and older
Rural Urban' Rural Urban' Rural Urban' Rural Urban'

Diabetes 8.0 9.7 10.0 13.0 11.9 15.4 14.9 13.9

Hypertension 31.4 30.9 39.0 38.0 44.8 47.9 51.6 49.3

Arthritis 28.8 24.6 36.5 32.8 44.1 44.8 53.1 54.1

Heart disease 2.7 2.2 3.6 2.9 4.7 3.6 6.5 1.9

Epilepsy 0.4 0.1 0.4 0.2 0.4 0.2 0.5 0.5

Asthma 1.9 1.2 2.0 2.1 2.4 0.5 2.5 1.0

Any chronic disease 47.9 45.1 58.3 55.3 67.2 67.7 76.4 73.2

Number of observations 2816 1620 1953 1056 1130 585 403 209

1 Respondent resides in city or town.
Source: Jamaican Survey of Living Conditions, 1991 and 1992.

Table 4 reports the incidence of chronic diseases in our sample by years of education
and level of household expenditures to explore socioeconomic influences. Focusing on the
incidence of any chronic illness (the penultimate row of Table 4), we note that among the
poor7, education plays a powerful role in reducing the disease rate of most NCCDs; for the
non-poor the impact of education only appears after grade 9.8 The second interesting result in
Table 4 is that the largest difference in disease rates between poor and non-poor occurs among
those with incomplete secondary, and here the disease rate is actually higher among the non-
poor.9

7 The poor are defined as those falling in the bottom 30 percent of the per capita
consumption distribution.

8 Secondary education in Jamaica begins at grade 7 and several levels are offered.
The first level ends after grade 9.

9 The non-poor may report higher incidences of chronic disease if they are more
likely to seek a preventive health checkup for example.
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Table 4: Incidence of Chronic Disease by Years
of Education and Level of Expenditure

(Ages 45-85) Jamaica 1991-92 (%)
Primary Some secondary Secondary and above

Poorl Non-poor2 Poor' Non-poor2 Poor' Non-poor2

Diabetes 7.6 9.1 10.3 11.1 4.7 8.3

Hypertension 33.7 33.5 30.8 34.9 23.6 24.3

Arthritis 32.6 29.7 25.2 29.5 21.5 17.3

Heart disease 3.0 2.5 5.6 3.1 0.5 1.8

Epilepsy 0.4 0.2 0.0 0.0 0.0 0.4

Asthma 2.0 1.1 0.0 2.3 3.2 2.1

Any chronic disease 51.6 58.9 43.0 51.3 38.2 38.7

Number of observations 903 2059 107 261 190 921

Poor refers to individuals in households with expenditures below the 31st percentile.
2 Non-poor refers to individuals in households with expenditures above the 30th percentile.
Source: Jamaican Survey of Living Conditions, 1991 and 1992.

Tables 2-4 indicate that there are indeed some differences in the incidence of at least
some chronic diseases by gender, age, area of residence and socioeconomic status. Of course
these variables are likely to influence the factors which directly cause NCCDs: diet, stress, and
stress-relieving lifestyle behaviors (regular exercise, non-smoking, and reduced alcohol
consumption). Black et al (1988) speculated that the poor may be less able to afford healthier
lifestyles and Figueroa et al. (1994) found a positive correlation between use of medical
services and income. Such influences may also contribute to the observed differences in the
incidence of NCCDs by gender and socioeconomic status. In addition, women in all
socioeconomic groups may, during pregnancy and early post natal periods, use medical
facilities to a greater extent than men and may thus have a higher probability of being tested
for the presence of various NCCDs at a younger age. Income and education may jointly or
separately have an effect on diet, lifestyle, and stress. It is thus important to control for the
separate effects of socioeconomic class, age, gender, and urban residence in any exploration of
how NCCDs affect the retirement decision.
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B. The Jamaican Labor Market

With a current population of 2.4 million--47 percent of which is rural--and 1992 per
capita GNP of $1,340, the Jamaican economy is largely export oriented. In 1992 alumina and
bauxite accounted for over one half of merchandise export receipts and about 22 percent of
GNP; tourism receipts represented another 31 percent of GNP. Reflecting the dualistic
structure of the Jamaican economy dating from the colonial era, the labor force is now
concentrated largely in services (61 percent) and agriculture (27 percent). Compared to the
U.S. economy, Jamaican agriculture and services are much more labor intensive whereas
mining and manufacture are of comparable capital intensity (World Bank 1994). The
distribution of income in Jamaica, driven partly by wage rates, reflects this duality in a Gini
coefficient for income of 0.49 (Handa and King 1995).

The low average income in Jamaica coincides with a high employment rate for both
men and women.'° The employment rate for women aged 15 and above was 75 percent in
1989; for men in the same age group the rate was 88 percent. Figure 1 plots the employment
rates by gender for the retirement age sample used in our study. For both sexes the age-
employment profile is fairly monotonic and decreasing with the rate being everywhere higher
for males than for females.

Table 5 reports average employment rates by the presence of chronic diseases. These
rates are significantly lower among those with chronic illnesses, and for both men and women
the effect of diabetes seems to be particularly strong.

Table 5: Employment Rates by
Health Status and Gender

(Ages 4545 Jamaica 1991-92 (%)
____________ ____________ Females M ales

No chronic disease 59.60 86.88
At least one chronic disease 41.82 66.10
Diabetes 30.04 56.46
Hypertension 40.22 62.28
Arthritis 38.69 64.87
Asthma, epilepsy or heart disease 40.87 67.06
Source: Jamaican Survey of Living Conditions, 1991 and 1992.

10 We define the employment rate as the ratio of employment to population
excepting unemployment. Section 3 below explains our rationale for excluding the
unemployed.

10



FIgure 1: Employment Bates by Age and Sex
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Source: Jamaican Survey of Living Conditions, 1991 and 1992

Figures 2 and 3 plot the employment rates by 5-year age cohort for those with and without a
chronic disease--for both sexes the difference in employment rates between the healthy and
non-healthy declines with age, and in the 71-75 and 76-80 age groups the employment rate is
actually slightly higher among those with a chronic disease for both sexes. The figures suggest
that age and health status are correlated.

The decision to retire depends, among other factors, on the ability to support oneself
through retirement. For those in the lower income categories, private pensions or other
savings may be negligible and some retirees may not have relatives able to support them. In
such cases, public assistance may be necessary. Two programs of assistance are available to
the unwaged in Jamaica: the National Insurance Scheme (NIS) and the Public Assistance
Program. The NIS offers protection against loss of income to contributors (employed women
aged 18-65 and employed men aged 18-70) in the case of retirement, death, permanent
disablement or employment related injury or illness. Pension benefits are assessed on the basis
of contributions from salaries; the average pension benefit in 1994 was US $ 127 (Planning
Institute of Jamaica 1995). Jamaicans with no visible source of income are eligible under the
Public Assistance Program to receive poor relief and food stamps amounting to US $ 9 per
month in 1989.
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Figure 2: NMle Employment Rate by Health Status
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Flgure 3: Female Employment Rate by Health Status
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m. Data, Sample and Health Measures

A. Data

The Jamaican Survey of Living Conditions (SLC) is a nationally representative
household survey designed after the Living Standards Measurement Surveys of the World
Bank, and is described in detail in Grosh (1993). Information on individuals 45 through 85
years was merged with the Labour Force Survey (LFS) taken one month before the SLC to
observe respondents' labor market activity." The SLC has been taken annually since 1988 but
we use the 1991 and 1992 surveys since these were the only rounds that featured a
comprehensive study of chronic diseases.

Respondents in the survey were asked whether they had ever been told that they had
diabetes, high blood pressure, arthritis, asthma, fits (epilepsy) or heart disease;'2 these six
binary variables form the basis of our information on chronic disease. Since the incidence of
asthma, fits and heart disease is so low in the sample we combine these into a single variable
indicating the presence of any of the three diseases. We also provide results using a single
binary variable indicating the presence of any of the six chronic disease.

B. Sample

Our sample contains the set of observations on men and women who were either
employed or not in the labor force, and who were between 45 and 85 in 1991-1992 (the
retirement age population); since the Jamaican LFS only provides categorical information on
hours worked we concentrate on the full retirement decision instead of reductions in hours of
wvork. We consider as retired all respondents between the ages of 45 and 85 who were outside
the labor force during the reference week and who would not accept work if a job were
offered. We exclude the unemployed from the analysis to maintain comparability with other
studies of this nature (e.g. Loprest, Rupp and Sandell 1995), because unemployment is largely
concentrated in younger age categories (15-25 in particular), and because unemployment in a
developing economy is not the distinct category of the labor force that it is in industrialized
countries. Due to greater market imperfections such as informational asymmetries, gender
discrimination and dualism, finding a job that matches a worker's skills is much more time

11 We experimented with wider and narrower definitions of the retirement age
population. We settle on the 45-85 group because of the sharp increase in the prevalence of
NCCDs after age 45 and the continued sizeable labor force participation to age 85.

12 If they responded positively to any of these, then respondents were further

probed for information about who had informed them (doctor, nurse, lab technician, friend or
others) of their illness. We use this information as a check on measurement error (see section
six.)
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consuming in developing countries. As a consequence, search is commonly undertaken from
all labor market states -- employment, open unemployment, and from outside the labor force.
An accurate measure would thus require the identification of all three of the categories of
unemployment which is beyond the scope of this study.

C. Health Status Measures

To be considered an excellent measure of health status a variable must be valid,
reliable, responsive and generalizable (Chirikos 1993). In addition, to be useful in analyses of
labor market participation a health variable must be exogenous to the retirement behavior it is
hypothesized to explain. There are two aspects of validity: content validity and construct
validity. Content validity is the extent to which a variable contains information about all
aspects of the specific component of health status it is supposed to measure. Because disease-
specific measures are more narrowly focused than generic measures (such as general functional
impairment scales) of health status, the content validity of the former is higher (Patrick and
Deyo 1989).13 Such measures permit analysts to draw conclusions about the effects of specific
diseases on labor market behavior. Thus the self-reported chronic disease measures contained
in the 1991 and 1992 Jamaican SLC have a higher content validity than self-reported general
health measures including the Activities of Daily Living (ADLs) measures contained in the
1989-11 SLC.

On the other hand, because the Jamaican SLC measures are binary, they only contain
information about the presence or absence of chronic conditions and not about their severity or
the degree to which they limit functioning. For this reason, some researchers argue that self-
reported measures contain important and independent information about health status. For
example, Dasbach et al (1994) provide evidence that self-reported general health is an
independent predictor (when physical health status is controlled with other laboratory data) of
mortality among patients contracting diabetes at ages above 30 (Dasbach et al 1994). However
Malone et al (1994) report the findings of a study of British cancer patients which suggest that
having the disease, apart from severity, has an important impact on work. They found that
two-thirds of the cancer patients were either not working or working shorter hours or taking
lighter work as a result of their disease while only one of the control subjects was not working
due to health. 14 They report that it was not always severity of disease that affects work but
treatment and visits to the clinic and hospital often threatened job security. Furthermore, they

13 Patrick and Deyo (1989) compare generic measures such as quality of well-

being measures, measures of multiple dysfunction and measures of multiple components of
health with measures of specific chronic diseases (cancer, arthritis, etc).

14 Malone et al (1994) controlled for age and sex effects by matching the age and
sex of the cancer patients with a group of control subjects without disease.
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found some evidence of job discrimination towards both patients with active malignant disease
and those with a past history of malignancy.

Verbrugge and Balaban (1989) note that chronic conditions are states which people
enter but do not leave. Their study of 165 patients over a one year period following
hospitalization for a chronic condition shows that stasis is exceptional in chronic conditions.
Following hospitalization, most subjects, despite their serious illness, retain their usual levels
of well-being, but this recovery is often interrupted by periods of low well-being and activity
and further hospital stays. Over the year, health declines a small amount although activity
levels tend to improve. Erikson et al (1989) are critical of single, composite indicators of
activity limitation and self-perceived health status because such measures cannot be
disaggregated to identify the cause and nature of the dysfunction to guide policy in an explicit
way. Murray and Chen (1992) argue that self-perceived and physician diagnosed health
variables measure fundamentally different aspects of illness and disease. They are critical of
self-perceived assessments of functional disability and impairment because self-reported
measures are very sensitive to wording and a host of other factors (language, length of recall
period, timing of inquiry) related to the survey question, as well as to the age, sex, race,
culture and occupation of the respondent and to whether or not proxies were permitted to
answer. This review suggest that, although binary self-reported measures of specific chronic
conditions may be limited in their information about disease severity and disease-related
functional limitations, they do have substantial content validity.

Construct validity refers to the degree to which a variable can accurately detect health
status. Ware et al (1980) note that establishing construct validity requires: (1) significant
association between the health measure and the components of health it was intended to
evaluate (convergent validity); and (2) insignificant association between the health measure and
other components of health that are unrelated (discriminant validity). Age and the use of
medical services are often used to establish convergent validity as these are held to be related
to health in general. However, it is necessary to specify on the basis of theory expected
differences between the health measure and other components of health to confirm discriminant
validity. Construct validity of generic health status measures has been established, but
construct validity of disease-specific measures is less well established (Patrick and Deyo 1989).

Reliability is the extent to which a measure yields the same result in independent
repeated trials under the same conditions and is necessary to accurately compare health
differences at a point in time and over time. Patrick and Deyo (1989) report that the reliability
of generic measures is high but that up to 1989 there had been no published comparisons of
generic and disease-specific reliability. Manning et al (1982) concur that more comprehensive
measures of health, such as composite or generic variables, are more reliable. Responsiveness
is the ability of a measure to detect changes resulting from treatment or policy variations and
generalizability permits comparisons across different diseases, conditions and populations.
Patrick and Deyo (1989) argue that generic measures are best for the latter and that disease
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specific measures (although not binary disease-specific measures as in the Jamaican SLC) are
best for responsiveness.

Construct validity and reliability of self-reported measures of health is not well
established and reporting inaccuracies are thought to be high relative to physician diagnosed
measures. Individuals may not be aware that a chronic condition is present and may thus
under report, or they may incorrectly diagnose a condition which is not present (over
reporting). Such measurement error may result in large residual errors in regressions and
coefficient estimates may be insignificant. Further, if chronic conditions are generally under
reported (likely among the poor) than the impact of health on labor force retirement is likely to
be underestimated (Bound 1991).

In a study of the validity of self-reported chronic diseases using Dutch data,
Mackenbach et al (1996) find evidence of significant under- and over reporting of chronic
disease with a net effect of underestimating the presence of chronic conditions. They found
that diabetes is the most accurately reported condition, lung disease is the least accurate and
heart disease is at a middle level." Mackenbach et al (1996) also report that individuals with
high levels of education tend to over report the presence of heart disease more often than those
with less education. The result is that self-reported chronic disease measures underestimate
differences in the prevalence of NCCDs between socioeconomic groups (because people in
higher socioeconomic groups tend to have lower incidence of chronic illness). These
researchers note that the Dutch system of universal health care insurance probably leads to
lower rates of under reporting among lower socioeconomic groups than in countries without
such plans. Kriegsman et al (1996) concur, again on the basis of Dutch data, that diabetes is
the most accurately self-reported chronic disease but report that overall concordance between
patient self-reports and physician diagnoses is high except for atherosclerosis and arthritis
(concordance rate of 72 percent). These researchers found that neither education nor
urbanization affect the degree of over reporting but that males tend to under report the
presence of lung disease, malignancies, arthritis and stroke while females tend to over report
arthritis. Behrman (1990) reports that self assessments of health understate health problems
among the poor. On the other hand, Linzer et all (1994), in a study of recurrent syncope (a
chronic condition with impairment on par with arthritis), found that physicians involved in the
evaluation and management of syncope patients were not able to predict the degree of
functional impairment felt by the patient.

To provide some information about the validity of the chronic measures in the Jamaican
SLC, Table 6 displays the correlation coefficients for each NCCD and our composite indicator
of the presence of any chronic condition and age, gender, education and per capita household

iS Self-reports of diabetes were confirmed with true physician diagnoses in 96

percent of cases in the sample, and 93 percent of true physician diagnosed cases of diabetes
were detected in the self-reports.
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expenditure. As expected, age is positively and significantly correlated with most chronic
disease measures (asthma and epilepsy are exceptions). Education is significantly and
negatively correlated with arthritis, hypertension and the composite chronic disease measure,
and household expenditure is positively and significantly associated with diabetes and
hypertension. The negative relationship between education and arthritis and hypertension
suggests that over reporting by more educated respondents is not prevalent in this sample. On
the other hand, the positive association between expenditure and diabetes and hypertension
indicates that the poor may under report these diseases, possibly due to lower use of medical
facilities. Male under reporting is suggested in the significant and negative correlations
between gender and hypertension and diabetes; female over reporting may be behind the
significant and negative correlation between males and arthritis. Furthermore, the large
differences in the employment rates of Jamaican men and women aged 45-85 with and without
chronic diseases shown in Table 5 are unlikely to be caused by reporting bias.

Table 6: Correlation Coefficients for Need Measures, Age,
Gender, Education and Household Expenditure

(Age 45-8S) Jamaica,_1991-92
Diabetes Hypertension Arthritis Asthma Epiepsy Heart disease An chronic

Diabetes 1.000
Hypertension 0.200* 1.000
Arthritis 0.130* 0.325* 1.000
Asthma 0.023 0.015 0.023 1.000
Epilepsy 0.028 0.036* 0.014 0.026 1.000
Heart disease 0.069* 0.120* 0.103* 0.013 0.045* 1.000
Any chronic
condition 0.327* 0.718* 0.652* 0.139* 0.058* 0.171* 1.000
Age 0.142* 0.286* 0.347* 0.008 0.007 0.098* 0.377*
Gender (male= 1) -0.074* -0.229* -0.178* -0.012 0.015 -0.026 -0.239*
Years of school -0.024 -0.080' -0.116* 0.024 -0.009 -0.019 -0.977*
Expenditure' 0.034* 0.034* 0.002 -0.008 0.001 -0.007 0.020

* Significant at the 5 percent level of confidence or better.
Predicted log per capita household expenditure.

Source: Jamaican Survey of Living Conditions, 1991 and 1992.

Exogeneity from labor market behavior and independence from other factors
determining labor market status are other desirable properties of health status measures.
Chirikos (1993) points out that a considerable body of literature suggests that the presence of
chronic conditions may be associated with certain occupations. Alternatively, because good
health positively affects market wage, demand for health rises with the rate of return to health
investment (Lee 1992). Furthermore, many recent studies posit that, due to eligibility for
disability programs, self-reported general health status is affected by labor force status. Bound
(1991) suggests that those out of the work force may be systematically more likely to report
health problems (regardless of disability program eligibility). Such endogeneity may result in
exaggerated estimates of the impact of health on labor force behavior.
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There are several reasons to believe that the binary self-reported chronic disease
measures in the Jamaican SLC are less prone to endogeneity than self-reported general health
measures for Jamaica, and than similar variables in established market economies. First, it
seems more likely that if respondents are going to justify retirement as resulting from a health
problem, they are more likely to report poor general health or limited functioning than to
report a particular chronic condition. Indeed, 90-99 percent of those who report chronic
conditions in the Jamaican SLC indicate that they were informed of their illness by a doctor or
a nurse, and there is no significant correlation between being informed by a doctor or nurse
and being out of the labor force. Second, public disability programs exist in Jamaica (section
2a), but -- unlike the situation in many established market economies -- benefit levels are too
low to induce retirement. Finally, some studies report that endogeneity is a smaller problem
than measurement error (e.g. Stem 1989) and thus that coefficient estimates suffer more from
underestimation than from exaggeration. However, this does not imply that for certain groups
endogeneity is not a problem. For example, because the wealthy have better access to
pensions, the coefficient on the health variable may be overestimated if pension is not
separately controlled.

Our conclusion regarding the suitability of binary self-reported chronic disease
measures for the study of retirement behavior is somewhat agnostic. We are persuaded by the
available evidence that the content validity of self-reported chronic diseases is reasonably high.
However, although the construct validity of some diseases (particularly diabetes) may be
adequate, it is likely that these measures, like other self-reported measures of health (including
general health status and functional limitations) suffer from some degree of measurement
error. In addition, we are somewhat dubious about the plausibility of the link between
retirement and the presence -- as opposed to the severity -- of chronic conditions. Although
the disability model posits that chronic conditions lead to impairments that limit employment
by lowering earnings potential and thus reducing the value of time spent in the labor market,
by raising the value of nonmarket time through the imposition of treatment or maintenance
requirements, or by reducing life expectancy and thereby influencing the time horizon (or the
discount rate) for economic decisions, there are very few physical impairments that preclude
all paid work (Chirikos 1993). Consequently, there is no accepted measure of health status
which satisfactorily controls separately for the way health affects the capacity or ability to
remain in paid employment (Yelin 1989). Thus no existing measure of can aid in isolating of
involuntary (as opposed to voluntary) exits from employment, and either type of health-
related exit will generate a significant coefficient. We nevertheless maintain that the impact of
chronic disease on retirement, whether voluntary or involuntary, is a significant policy issue
for the reasons already stated.

Our approach to control for some of these measurement problems is as follows. We
estimate our model (discussed in section 4 below) using four chronic disease measures and also
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using our composite measure of all chronic diseases.16 This provides us with results for the
impact disease-specific and generic chronic diseases on retirement and preserves the content
validity of our health measure. After reviewing our results, we test their sensitivity to
alternative subsets of the sample to control for some of the measurement error to which the
health measures may be subject. First, we provide some results using the activity limitation
variables contained in the Jamaican SLC 1989-11 survey (Handa and Neitzert 1996) to assess
whether the chronic disease measures are limited because they do not indicate disease severity.
We also re-estimate our chronic disease specifications over different sub-samples--formal
sector workers'7 and those who were told of their chronic condition by a health practitioner--
to try and control for some of the measurement and endogeneity issues discussed above. Our
sensitivity analysis is presented in section 6.

16 We experimented with a composite measure composed of the number of chronic

conditions. Since this measure did not alter our findings we have not reported the results.

17 There is no reason to suspect that informal workers do not report their

employment status in the Jamaican LFS, as might be the case in established market economies.
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IV. Econometric Model

The decision to remain in employment is posited to depend on a set of individual (X.)
and household or family level (Xh) characteristics:

(1) E* = f (Xp Xh ; .)

where E is a latent variable, unobserved by the researcher. However, an index of E can be
observed to take the value 1 when the labor market wage for the individual is greater than the
reservation wage and zero otherwise, and pt is a random error term distributed normally with
variance 1 (the usual assumption of the probit model).

The individual characteristics held to affect the retirement decision include age, gender,
education, headship status, and the presence of chronic illnesses. As Figure 1 showed, the
age-participation profile is seemingly linear throughout the retirement years. We experimented
with a quadratic specification for age and found that its coefficient is insignificant; hence in
our model, age enters linearly.

The impact of health may differ by gender for several reasons. First, there may be
systematic differences in reporting or diagnosing (Stewart and Ware 1992). In the present
sample women consistently report a higher incidence of NCCDs than men; a similar pattern
exists for reports on physical health status (Strauss, Gertler, Rahman and Fox 1993)."8
Second, the occupational distribution is different for men and women making it very likely that
men and women are employed in jobs with different levels of physical demands. Finally, the
occupational structure reflects wage differences between women and men which may affect the
relative ability of men and women to finance retirement for health or other reasons.

The other individual level variables used in the participation probits are years of
education and its square, and dummy variables indicating whether the individual is a household
head, has a partner residing in the household and (conditional on the presence of a partner)
whether the partner is employed in the labor market (a proxy for partner's income).

Household level controls include two regional dummies, the number of household
residents in each of eight sex specific demographic groups,19 and predicted (log of) household

1S Differences in the health status of working American men and women are

reported by Loprest, Rupp and Sandell (1995) who also find that a higher percentage of
women than men report functional disabilities.

19 The age groups are 0-5, 6-11, 12-17, and 18+.
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consumption expenditure. The latter is used as a proxy for household welfare20 and since it is
likely to be correlated with the labor supply decision, it is predicted using instruments such as
the type of residence (detached, semi-detached, apartment, etc.), main material of outer walls
(brick, adobe, etc.) whether the household receives property income, has a telephone, kitchen,
toilet and sewerage facilities.21 Summary statistics for all variables can be found in Table 7.

Table 7: Sample Summar Statistics by Gender
Males Females

Variable Mean St. Dev. Mean St. Dev.
Age in years 60.89 10.71 61.65 10.79
Years of education 6.31 2.55 6.37 2.51
{Years of education}2 46.31 34.80 46.86 34.51
Log (predicted) per capita expenditure 9.36 0.59 9.38 0.62
1 if head of household 0.80 0.40 0.56 0.50
1 if partner in household 0.59 0.49 0.43 0.50
1 if partner employed 0.32 0.47 0.33 0.47
Number of males 18 or over 1.62 0.93 1.21 1.67

A A 12-17 years 0.30 0.60 0.29 0.59
A A 6-11 years 0.28 0.57 0.30 0.62
A A 0-5 years 0.21 0.54 0.25 0.57

Number of females 18 or over 1.19 1.02 1.79 0.96
A A 12-17 years 0.28 0.61 0.28 0.60
A A 6-11 years 0.27 0.61 0.31 0.63
A A 0-5 years 0.24 0.60 0.27 0.62

1 if rural resident 0.66 0.47 0.61 0.49
1 if other town resident 0.16 0.37 0.17 0.38
1 if Kingston resident (excluded)
Observed in 1991 data set 0.30 0.46 0.30 0.46
1 if report any chronic disease 0.34 0.47 0.58 0.49
1 if have diabetes 0.06 0.25 0.11 0.31
1 if have hypertension 0.20 0.40 0.41 0.49
1 if have arthritis 0.19 0.39 0.35 0.48
1 if have epilepsy, heart disease or asthma 0.04 0.19 0.05 0.22
Employment rate 0.80 0.40 0.50 0.50
Number of observations 2094 2291

Source: Jamaican Survey of Living Conditions, 1991 and 1992.

20 Total per capita household consumption is often used in reduced form type

household demand equations as a measure of household welfare (Tansel 1994; Thomas,
Strauss & Henriques 1990). Expenditures can be viewed as a proxy for long run permanent
income if households smooth their consumption in the face of transitory income shocks.

21 The regressions had an R-squared of approximately 50%--detailed results are

available from the authors.
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We initially focus on male-female differences in the impact of chronic diseases on
remaining in employment, and thus estimate a switching regression where all variables are
interacted with a dummy equal to one if the individual is male. This method allows formal
hypothesis tests of equality of NCCD effects across gender. We then estimate our models
separately by sex in order to focus on the interaction between chronic diseases and age, region,
and socioeconomic status.
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V. Results

A. NCCDs and Gender

Table 8 shows the full set of probit estimates for the model using the dummy variable
indicating the presence of any chronic disease. The presence of a chronic condition has a
substantial and negative effect on employment but the t-statistic for the gender interaction term
is just outside the 10 percent level of significance, suggesting no significant difference between
the male and female response to chronic disease. The mean probability derivative associated
with the chronic disease dummy is -7.1 percentage points for females and -5.2 percentage
points for the male interaction dummy.

Table 8: Probit Estimates of Employment Status Determinants
Variable Coeffiient (t-statistic) Male Interaction (t-statistic)
age in years -.04263 (-13.95) -.01487 (-2.936)
years of education -.04657 (-1.252) -.06592 (-1.084)
{years of education}2 .00546 (1.991) .00618 (1.307)
1 if head of household .31784 (4.436) .15636 (1.328)
number of males 18+ -.04008 (-1.300) -.03284 (-0.612)
number of females 18+ -.00966 (-0.272) -.0257 (-0.407)
number of males 0-5 years -.0308 (0.547) .11286 (1.089)
number of females 0-5 years -.01865 (-0.362) -.10452 (-1.126)
number of males 6-11 years -.02305 (-0.465) -.11868 (-1.317)
number of females 6-11 years .01060 (0.217) -.11433 (-1.301)
number of males 12-17 years .01924 (0.377) -.09402 (-1.073)
number of females 12-17 years .02516 (0.506) -.12491 (-1.456)
1 if partner present -.16812 (-1.595) .19910 (1.401)
1 if partner employed .36904 (3.565) .03307 (0.226)
1 if rural resident .09745 (1.147) .51284 (3.682)
1 if town resident .02255 (0.242) .13754 (0.917)
1 if observed in 1991 data set .00520 (0.945) -.37374 (-3.033)
predicted In per capita
expenditure -.2913 (-3.580) -.31543 (-2.295)
1 if respondent has any chronic
disease -.19950 (-3.323) -.14727 (-1.494)
constant/l if male 5.2860 (5.948) 4.7693 (3.198)
chi2(39) = 1434.47 Log Likelihood = -2137.72 Number of obs = 4385
significance of set of interactions chi2( 20) = 312.07 Prob> chi2=0.000

Source: Jamaican Survey of Living Conditions, 1991 and 1992.

Figures 4 and 5 plot the estimated impact of having any chronic illness on employment,
using the probit coefficients reported in Table 8 and holding the other variables at their means.
There are clear differences in the impact of NCCDs by gender over this age range: for men the
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impact is virtually zero at age 45 but increases steadily thereafter, while for women the impact
of is around 7 percentage points and remains constant through the age range.

Figure 4: Estimated Impact of Chronic Illness on Employment - Females
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Gender differences in the influence of specific NCCDs are presented in Table 9,
which shows the separate estimates using the binary variables indicating the presence of
diabetes, hypertension, arthritis, and the aggregated presence of asthma, epilepsy or heart
disease. Diabetes and hypertension have significant and negative effects on the employment
decision but again there are no significant differences between the female and male effects of
individual chronic disease on employment.22 Moreover a chi square test indicates that the set
of male interacted NCCD coefficients are also not significantly different from the female
estimates. Thus gender differences in rates of employment in the presence of various chronic
diseases are not due to gender per se, but to differences in individual and household
characteristics that vary systematically by gender.

Table 9: Probit Estimates of Impact on Employment Status
of Specific Chronic Diseases

Variable Coefficient (t-statistic) Male Interaction (t-statistic)
diabetes -.36895 (-3.790) .11173 (0.686)
hypertension -.15119 (-2.508) -.12896 (-1.216)
arthritis -.08012 (-1.254) -.04412 (-0.396)

asthma, epilepsy or heart -.02513 (-0.189) -.13280 (-0.609)
disease
Log Likelihood = -2125.64 chi2(45) = 1453.93
Significance of interactions: chi2(4) = 2.61 Prob > chi2 = 0.6257 Nobs = 4381

Source: Jamaican Survey of Living Conditions, 1991 and 1992.

B. NCCDs and other interactions

In this section we explore the possibility of systematic differences in the impact of
NCCDs on employment between rural and urban areas, between age groups, and among
socioeconomic classes. We motivated this investigation earlier by suggesting that region, age
and class may indirectly affect the presence of NCCDs through their impact on diet and
lifestyle. We estimate separate probits for female and male observations in order to perform
hypothesis tests on the joint set of differences between the interaction terms and the pure
chronic disease effects without confounding these effects with gender.'

22 The mean probability derivatives are -13.6 percentage points (2.9 for interaction
term) for diabetes and -5.5 percentage points (-4.2 for interaction term) for hypertension.
Arthritis is highly correlated with age. When age is excluded the arthritis coefficient becomes
large in absolute value and highly significant.

23 Switching regression estimates were also performed on the pooled sample but

consistent with the earlier analysis, the gender interactions were not significant.
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R1nral-iirhan differences: Tables 10 and 11 display results of the regional impact of chronic
conditions on retirement. Research has suggested that urbanization causes an increase in
NCCDs because of the changes in diet, stress and lifestyle associated with city life. Because
rural residents may lead more healthy and stress-free lives, the incidence of NCCDs may be
lower and participation may be correspondingly higher. We want to investigate whether this
effect is fully controlled through the NCCD variables or whether there is some residual NCCD
effect contained in the rural dummy variable. Our results show that for both men and women
there is no significant interaction effect between living in a rural area and having a chronic
disease, except possibly for individuals (especially men) with hypertension. The coefficient on
the rural*hypertension interaction term is positive, large and close to significance, and for the
1991 sample alone the interaction term is highly significant (not shown). This suggests that
hypertension in urban areas may have a larger (adverse) impact on employment participation
than in rural areas.

Table 10: Probit Estimates of Male Employment Status
with Rural Chronic Disease Effects

Variable Coefficient (t-statistic) Rural Interaction (t-statistic)
rural residence .53109 (4.321)
diabetes -.29255 (-1.436) .05489 (0.206)
hypertension -.45584 (-3.265) .28234 (1.592)
arthritis -.10611 (-0.696) -.02577 (-0.139)
asthma, epilepsy or heart disease -.39520 (-1.029) .27208 (0.633)
chi2(26) = 558.42 Log Likelihood = -758.698
Significance of interactions: chi2( 4) = 3.31 Prob > chi2 = 0.5077 Nobs = 2092

Source: Jamaican Survey of Living Conditions, 1991 and 1992.

Age effects: Does the impact of chronic disease on retirement vary by age? In Tables 12 and
1 3 we present selected coefficient estimates for a model where the four health variables are
interacted with age -- interestingly we find no age specific effects of chronic disease on labor
force participation. None of the individual interaction terms are significant, and the chi-
squared test for joint significance of the four age interactions (shown at the bottom of Tables
12 and 13) cannot reject the null hypothesis that these coeifficients are jointly zero. This result
may be due to the fact that we already control somewhat for the interaction between age and
chronic illness by focusing on the retirement age sample of individuals. The correlation
between age and health status is likely another factor.
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Table 11: Probit Estimates of Female Employment Status
with Rural Chronic Disease Effects

Variable Coefficient (t-statistic) Rural Interaction (t-statistic)
rural residence -.02161 (-0.214)
diabetes -.28047 (-1.764) -.03010 (-0.646)
hypertension -.25061 (-2.494) .15870 (1.268)
arthritis -.20871 (-1.938) -.02577 (-0.139)
asthma, epilepsy or heart disease -.21693 (-0.906) .29444 (1.018)
chi2(26) = 449.72 Log Likelihood = -1361.743
Significance of interactions: chi2( 4) = 7.02 Prob > chi2 = 0.1347 Nobs = 2289

Source: Jamaican Survey of Living Conditions, 1991 and 1992.

Table 12: Probit Estimates of Male Employment Status
with Age Interactions

Variable Coefficient (t-statistic) Age Interaction (t-statistic)
diabetes 0.473 (0.42) -0.011 (0.65)
hypertension -0.923 (1.43) 0.009 (1.01)
arthritis -0.352 (-0.51) 0.003 (0.33)
asthma, epilepsy or heart disease -1.07 (0.95) 0.013 (0.82)
chi2(26) = 558.42 Log Likelihood = -761.08
Sianificance of intractions: chi2(4) = 2.26 prob > chi2 =0.69 Nobs = 209

Source: Jamaican Survey of Living Conditions, 1991 and 1992.

Table 13: Probit Estimates of Female Employment Status
with Age Interactions

Variable Coefficient (t-statistic) Age Interaction (t-statistic)
diabetes -. 301 (0.47) -0.001 (0.11)

hypertension 0.121 (0.32) -0.004 (0.73)

arthritis -0.672 (1.67) 0.009 (1.48)

asthma, epilepsy or heart disease 0.828 (0.87) -0.013 (0.91)

chi2(26) =445.73 Log Likelihood = -1363.82
Significance of interactions: chi2(4) = 3.06 Prob > chi2 = 0.55 Number of obs = 2289

Source: Jamaican Survey of Living Conditions, 1991 and 1992.

FPllcation and income interactionS: Finally we explore whether the impact of NCCDs on
withdrawal from employment varies by socioeconomic class. We take several approaches
here. First we interact each NCCD with a dummy equal to one if the individual has 9 or
more years of schooling (results available from the authors). The only significant effect is for
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women with diabetes--women with diabetes and 9 or more years of schooling are more likely
than other women to remain in employment.

Our second approach is to look at the impact of having any chronic disease across the
per capita expenditure distribution.?' There are at least two hypotheses to consider. First, it is
often argued in the health and economics literature that the poor cannot afford to be absent
from work for health reasons5 -- if this is true then we should see a smaller impact of chronic
illness at the lower end of the distribution. On the other hand, in Jamaica individuals in the
bottom of the distribution are more likely to be engaged in unskilled manual labor which is
physically demanding, while those in the upper quintiles are more likely to work in white
collar occupations which tend to be less physically demanding (but more likely to have pension
plans). Given this inverse relationship between physical requirement and wages, health
constraints due to chronic illnesses such as arthritis, hypertension, and even diabetes may be
more binding at lower levels of the income distribution. These hypotheses suggest that we
might expect to see larger effects of chronic disease at the bottom and top ends of the
distribution.

Table 14: Impact of Presence of Any Chronic Disease on
Probabilt of Employment byTercile

| Males (t-statistic) Females (t-statistic)
Deciles 1-3 (poorest) -9.60 (3.10) -9.11 (1.98)
Deciles 4-7 -3.80 (1.46) -8.40 (2.21)
Deciles 8-10 -9.90 (3.00) 5.20 (1.18)

Note: Mean probability derivates evahluated with other variables set at means. T-statistics for
underlying coefficient estimate in parentheses. Deciles refer to per capita expenditure decile.
Source: Jamaican Survey of Living Conditions, 1991 and 1992.

We explore these hypotheses in our data by first interacting our dummy variable for the
presence of any chronic illness with a dummy indicating whether the household is in the
bottom 30 percent of the per capita expenditure quintile--this interaction term is insignificant
for both sexes, and remains insignificant when we use a 10 percent poverty line instead (results

24 We use predicted expenditure here because of possible endogeneity. Predicted
household expenditures is hypothesized to represent permanent income or wealth and is thus a
good measure of socioeconomic class.

25 There is some evidence of this for Jamaica. Using SLC data, Handa & King
(1995) report that sick adults in the bottom quintiles report fewer 'usual activity days lost to
illness' than adults in the upper quintiles.
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available from the authors).26 We then separate our sample into three groups representing the
bottom and top 3 deciles and the middle four deciles and estimate separate employment probits
for each sub-sample. The mean probability derivatives associated with the coefficient
estimates of 'any chronic disease' (other variables set at their means) are reported in Table 14.
For both sexes the impact of any chronic disease is large just over 9 percentage points) and
significant in the bottom tercile, but for men the impact is just as large and significant in the
top tercile as well. For women, on the other hand, the presence of chronic disease in the
middle four deciles is large (8.4 percentage points) and statistically significant. There are
some slight changes in the results when we break our sample into five groups and estimate
models for each quintile (Table 15). Chronic illness for men in the lower and upper two
quintiles continues to have a significant impact on retirement, with the quantitative effect
largest in quintile 2 (14.4 percentage points), and with no statistically significant relationship
in quintile 3. For women, however, it is exactly in quintile 3 where the only significant
relationship exists between the presence of any chronic disease and retirement.

Table 15: Impact of Presence of Any Chronic Disease
on Probability of Employment by Quintile

Males (t-statistic) Females (t-statistic)
Poorest quintile -6.90 (1.86) -8.51 (1.44)
2 -14.40 (3.51) -5.02 (0.89)
3 -1.71 (0.50) -11.63 (2.18)
4 -7.40 (1.85) -6.41 (1.16)
Richest quintile -6.30 (1.66) -7.13 (1.31)

Note: Mean probability derivates evaluated with other variables set at means. T-statistics for
underlying coefficient estimate in parentheses. Quintiles refer to per capita expenditure quintiles.
Source: Jamaican Survey of Living Conditions, 1991 and 1992.

26 We also took the full sample regression coefficients and simulated employment

probabilities using mean characteristics of the poorest 30 percent of the sample, to see if
differences in endowment generated any differences in the impact of chronic disease on
employment. The resulting simulations were identical to those in Figures 5 and 6.
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VI. Sensitivity Analysis

A. Impact of Physical Health Status on Employmenl;

One potential problem with the chronic health data available in the SLC is that while it
provides information on the specific disease an individual has, it does not provide information
on the severity of the disease and hence physical impairment, which is likely to be a critical
factor determining labor market activity. The 1989 round of the SLC collected detailed
information on the physical capacity to do 7 different daily activities: bending, walking 1 mile,
walldng 100 yards, climbing upstairs, moving a table (moderate activities), lifting heavy
objects (vigorous activities), and brushing teeth. This type of health information, often called
activities of daily living (ADLs), are more common in the literature on health and
economics27. ADLs are argued to be better measures of work capacity because they directly
report physical capacity, and hence suffer from less measurement error than specific disease
reports (such as the chronic illness measures used above) which do not indicate severity or
physical work capacity.

Since the ADLs are a more accepted measure of health status in the economics
literature, we use these measures from SLC 1989 to shed some light on the usefulness of the
chronic disease variables in predicting labor force activity. If the chronic disease reports are a
noisy measure of physical work capacity, and it is the latter that matters for labor force
activity, then we expect the ADL measures to produce larger effects of health status on
employment since they are a better measure of work capacity. On the other hand if the ADL
estimates are completely different from the chronic disease ones, then the utility of the chronic
disease variables is called into questioned.

Following the procedure in Handa & Neitzert (1996), we construct two activity indexes
from the 7 ADLs reported in SLC 1989. The first, less critical index, contains information
about vigorous and moderate activities, walking uphill and bending. The second, more critical
index, measures limitations in walking one mile and 100 yards, and in daily activities. Each
index contains a set of three dummy variables indicating whether a person is 'not limited',
'somewhat limited', or 'limited a lot' in any of the activities contained in the index. Note that
the resulting series of health variables are not mutually exclusive28.

27 Strauss, et. al (1993) use these data to compare the incidence and determinants of physical
health status between males and females, while Handa and Neitzert (1996) explore the impact of these
ADLs on employment between males and females over the life-cycle.

28 Further details of the ADLs and the indexes can be found in Handa & Neitzert
(1996).
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Figure 6: Estimated Impact of ADL Index 1 on Employment - Males

l

0.9 -
0.8

0.7 .... - Not Limiia:

. 0,6 - Somewhat Limited
' 0.5 - Limited a Lot

0.4 - - - Difference (Not-a Lot)
0.3
0.2

o 11 I I I I I

45 50 55 60 65 70 75 80 85

Age

Source: Jamaican Survey of Living Conditions, 1991 and 1992

We replicate the econometric model used above and estimate employment probits for
all adults aged 45 - 85 with the exact same controls and including the full set of male
interactions for easy comparison of gender differences in health effects. Full estimation results
are available from the authors and are also provided in Handa & Neitzert (1996) for all adults;
Tables 16 and 17 provide the probit coefficient estimates and associated z-statistics of the
health indexes. For the less critical index 1 (Table 16) it is only the 'limited a lot' condition
that adversely affects employment, and only for men. However for the more severe index
(Table 17), the 'limited a lot' condition adversely affects the employment of both males and
females29. .

Table 16: Probit Coefficient Estimates of Impact of ADL Index 1 on Employment
Jamaica 1989

Variable Coefficient T-Statistic Male Interaction T-Statistic

No Limitation 0.232 (2.06) -0.111 (0.57)
Limited Somewhat 0.240 (2.64) -0.070 (0.48)
Limited a Lot -0.060 (0.58) -0.438 (2.55)

Nobs. =2090 Log Likelihood = -904.4 chi2 (41) = 695.5
Source: Jamaican Survey of Living Conditions, 1991 and 1992.

29 The coefficient for males is significant when the two samples are separated.
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Table 17: Probit Coefficient Estimates of Inpact of ADL Index 2 on Employment
Jamaica 1989

Variable Coefficient T-Statistic Male Interaction T-Statistic

No Lhnitation 0.018 (0.16) -0.202 (0.78)
Linited Somewhat 0.042 (0.43) -0.078 (0.46)
Limited a Lot -0.371 (2.70) -0.233 (1.07)

Nobs.=2090 Log Likelihood = -905.0 chi2(41) = 694.3
Source: Jamaican Survey of Living Conditions, 1991 and 1992.

As was done for the chronic disease specification, we use the probit coefficient
estimates to simulate the age-specific probability of employment in each health state, holding
the other variables at their means.

Results of this exercise are shown in Figures 6 (males) and 7 (females) for index 1 and
Figures 8 (males) and 9 (females) for index 2.

The results are strikingly similar to those derived using the chronic health variables.

Focusing on the difference between 'limited a lot' (the only significant variable) and
'not limited', the pattern is virtually the same for men and women as in Figures 4 and 5
derived from the chronic health variables.

For men the impact of being limited a lot is small at age 45 but increases steadily
through to age 85, with the quantitative magnitude being larger for index 2--the more critical
health index.

Among women the impact of 'limited a lot' is fairly constant through out this age
range, with a small decline in its impact after age 60. For the chronic disease variable for
women this decline occurs a bit later--closer to age 70.

Notice also that while the pattern of the estimated impact of the two health measures on
employment are the same, the quantitative magnitude of this impact is larger for the ADL
measures; this result is consistent with the hypothesis that the chronic disease variables are a
noisier predictor of employment behavior because they fail to capture severity or physical
capacity to work.
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Fgure 7: BFdmated bnpact of ADL Index 1 on Fmjioyment - Fenmles
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Figure 8: EWmated hIpact of ADL Index 2 on Employment -Males
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Figure 9: Estimated Impact of ADL Index 2 on E!npIoyment - Females
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B. Told by Health Practitioner

The SLC module on chronic illness asks respondents who report a chronic illness the
source of their information, with possible choices including doctor, nurse, lab technician,
friend, and other. Forty-sev n percent of our working sample report a chronic disease, and 97
percent of these were told they had the disease by a health practitioner. Men who were not
told by a health practitioner were just as likely to be working than those who were told by a
health practitioner. However women who were not told of their chronic illness by a health
practitioner were significantly more likely to still be working than those who were told by a
health practitioner (60 versus 42 percent).

The fact that some respondents in the sample are not diagnosed by a health practitioner
introduces the possibility of measurement error; moreover for women, the source of the
information seems to matter for the subsequent work decision. We include a dummy variable
indicating whether the respondent was told by a health practitioner of their disease (given that
they reported having a disease) in our regression model to try and control for potential
misdiagnoses and thus measurement error.

For men the coefficient of 'any chronic disease' remains significant but becomes larger
(in absolute value), with an associated mean probability derivative of -10.5 compared to -7.7
in our base model. For women however, the inclusion of this dummy variable completely
wipes out the significance of the chronic illness indicator, and the coefficient of 'told by health
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practitioner' instead becomes negative and significant, again emphasizing the fact that for
women the source of the medical information is important. Black et al. (1988) for example,
suggest that women are more likely than men to take their medication and follow the doctor's
advice in caring for their illness. If men are less likely to listen to the doctor, than the source
of health information would be of less importance than the severity of the illness as perceived
by the individual himself.

C. Health Insurance

One potential bias in our measure of chronic illness is the fact that those with a higher
propensity to seek care are more likely to report a chronic disease and in Jamaica, this group is
likely to be richer and thus better able to finance early retirement. This correlation will lead to
overestimates of the (negative) impact of chronic illness on employment. In section 5 we
provided estimates of the impact of chronic illness on employment across the per capita
expenditure distribution and found that for men, the estimated impact of chronic disease was
indeed high in the richest tercile, but just as high in the poorest tercile as well. In this section
we try and control for the propensity to seek care by conditioning on whether individuals in
our sample are covered by health insurance.

In our working sample 6.9 percent of individuals report being covered by some form of
health insurance. Those covered by insurance are more likely to be heads of household (7
percent), male (7.4 percent), and live in an urban area (10.3 percent). Health insurance is
highly correlated with per capita consumption: half of the people in the richest per capita
consumption decile are covered by health insurance, while only 5 percent in decile 5 and 1
percent in decile 1 are covered by insurance. However those who are covered by health
insurance (and thus supposedly more likely to visit a health practitioner) are less likely to
report a chronic disease--3 1 percent of those with health insurance report a disease, compared
to 47 percent in the full sample. Alternatively, only 4.5 percent of those with a disease are
covered by health insurance (compared to 6.9 percent in the full sample). These simple
correlations indicate that the degree of over-estimation due to this source of bias is not likely to
be large. Indeed when we include an indicator of whether an individual is covered by health
insurance in our base model, the coefficient estimates (and significance levels) of the health
variables are virtually unchanged (results available from the authors).

D. Formal Sector Workers

Because of their access to pensions, formal sector workers may be more likely to retire
from employment in the presence of a non-limiting chronic disease. To assess the sensitivity
of our results to such endogeneity, we estimated a switching regression in which all variables
are interacted with a formal sector dummy variable. We defined sector on the basis of
respondent's industry and occupation (those out of the labor force reported their last industry
and occupation if any). Individuals were included in the formal sector if they worked in: (1)
professional (except special teachers such as driving instructors or piano teachers), managerial,
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administrative, senior office and sales, clerical, protective services, specialized crafts, power
generation, machine operators or transport operators (except bus and taxi drivers) occupations;
AND (2) mining, manufacturing (excluding self-employed), electricity, gas, water, wholesale,
transport, finance, insurance industries or government.30

Using this definition 11.6 percent of our working sample is defined as being in the
formal sector with virtually the same proportion of employed (11.7) and out of the labor force
(11.5) belonging to the formal sector. Formal sector individuals in our sample are more likely
to be male, live in an urban area, and be heads of household, but are less likely to report a
chronic disease (38 percent of formal sector workers report a chronic illness compared to 47
percent in the informal sector). They also have on average 1.5 years more schooling, live in
richer households, but have the same employment rate as their informal sector counterparts.

Our estimates of the impact of chronic disease on employment status for these two
groups of people are displayed in Tables 18 (females) and 19 (males).

Table 18: Probit Estimates of Impact on Employment Status
with Formal Sector Interactions-Females

Variable Coefficient T-Statistic [Formal Interaction T-Stat.

Any chronic disease -0.221 (3.25) -0.034 (0.15)

Number of obs = 2043 Log Likelihood = -1173.7 chi2 (39) = 473.7

SpecTfir Des\ses
Variable Coefficient T-Statistics Formal Interaction T-stat.

Diabetes -0.358 (3.33) -0.531 (1.03)
Hypertension -0.118 (1.74) -0.200 (0.83)
Arthritis -0.135 (1.90) 0.216 (0.81)
Asthma, epilepsy or heart -0.052 (0.35) 0.744 (0.82)
disease

Nobs = 2043 Log Likelihood = -1164.7 chi2 (45) = 490.5
Significance of health interactions: chi2 (4)=2.72 p>0.61

Source: Jamaican Survey of Living Conditions, 1991 and 1992.

30 We also estimated the model equating govemment workers with formal sector
status. Our results were unchanged (except that male government workers with chronic
disease were found not to differ in their retirement decisions from other workers).
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Table 19: Probit Estimates of Impact on Employment Status
with Formal Sector Interactions-Males

Variable Coefficient T-Stat. Formal Interaction T-Stat.

Any chronic disease -0.270 (3.12) -0.501 (1.90)

Number of obs = 2043 Log Likelihood = -696.2 chi2 (39) = 599.6

Specifire O s
Variable Coefficient T-Stat. Formal Interaction T-Stat.

Diabetes -0.160 (1.06) -0.865 (1.96)
Hypertension -0.242 (2.49) -0.390 (1.27)
Arthritis -0.113 (1.13) -0.325 (0.92)
Astima, epilepsy or heart disease -0.115 (0.58) -0.420 (0.78)

Number of obs = 2043 Log Likelihood = -691.4 chi2 (45) = 608.4
Significance of health interactions: chi2 (4) = 7.54 p>O 11

Source: Jamaican Survey of Living Conditions, 1991 and 1992.

The results indicate that only male formal sector workers are more likely to retire in the
presence of a chronic disease (the formal sector interaction term is -0.501 with a t-statistic of
1.90); however for females the impact of the composite indicator of the presence of any
chronic disease is not statistically different between the two samples31. We obtain similar
results when estimating with disease-specific measures (bottom half of each Table). Female
formal sector workers with chronic diseases are no more likely to retire than their sisters in the
informal sector whereas the set of male disease-specific coefficients for formal workers is
significantly different (at a 10 percent level of significance) than the set for male informal
workers. We tried alternative specifications of the formal sector dummy with similar results,
except when we include only government workers in the formal sector. In this case, the male
health coefficients for formal workers were found not to be significantly different from other
workers.

From this analysis we conclude that access to pensions (not captured in the expenditure
coefficient) may affect the male decision to retire in the face of health problems, leading to
overestimates of the influence of chronic diseases on the capacity of males to work. However,
we do not find this to be the case for women, possibly because women in Jamaica may have
poorer access to, or lower pensions than men even when they are in the formal sector. Note

31 For men, the mean probability derivatives associated with 'any chronic disease' are -
5.5 and -18.0 percentage points for informal and formal sector workers respectively, and both
effects are statistically significant from 0. For women, the mean probability derivative for the
informal sector sample is -8.7 percentage points and significant, while the impact in the formal
sector sample is not significantly different from 0.
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however, that this does not imply that chronic diseases do not affect work capacity. We have
simply shown that, likely due to more generous pension benefits, male formal sector workers
are more likely to retire in the presence of a chronic disease than male informal workers. The
coefficients for hypertension for men and women, and diabetes and arthritis for women in the
informal sector are still significant.
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VII. Discussion and Conclusion

This paper explores the link between chronic disease and retirement and finds that the
presence of a chronic disease has a statistically significant negative impact on remaining in
employment among the retirement age population in Jamaica. For specific diseases the effects
are largest for diabetes and hypertension. These results raise two key policy issues. First, if
(as is likely the case) the incidence of NCCDs continues to rise in Jamaica, an increasing
portion of the population will retire early. Thus, although the dependency ratio was predicted
to decline with the demographic transition, it may stay relatively elevated. The degree to
which the elderly will be able to support themselves through retirement will thus become an
issue, especially among poor men who are more likely to retire in the presence of a chronic
disease. A higher dependency rate among elders may additionally put a strain on younger
families as they attempt to support both parents and children.

A second policy issue concerns the cost of NCCD intervention -- traditionally in
hospitals after the medical condition of the patient is serious. High hospital-related treatment
costs pose a financing problem (whether public or private); the age of the patients receiving
care and the probability of their retirement suggest that these costs are unlikely to be fully
amortized from post-treatment employment earnings. The highest incidence of NCCDs occurs
among individuals aged 45 and over--exactly during the years of peak employment earnings.
Thus the current policy of ex-post treatment of NCCDs is inconsistent with the state's
objective of promoting self-reliance. Furthermore, since Jamaica has virtually completed the
demographic transition and the age of the population is rising, the number of people with
chronic conditions is likely to increase with further epidemiological change. Our paper
suggests that diabetes and hypertension are likely to lead to early retirement and productivity
loss thereby further threatening the desired reduction in the dependency ratio. For example,
our model predicts that, among those with a chronic disease of any sort, 23 percent of men and
65 percent of women will retire early (before the age of 86) compared to 4 percent and 27
percent of men and women without any chronic disease. Table 1 showed that 58 percent of
Jamaican women and 34 percent of men aged 45-85 have at least one chronic disease. The
literature on chronic diseases suggests that diet, stress and lifestyle are the key factors in
determining the incidence of NCCDs -- it thus behooves governments to promote healthy
changes in these behaviors in order to prevent continuing increases in the incidence of chronic
illness.

In our examination of possible vulnerable groups, we find that there is a distinct gender
difference in the impact of chronic illness on employment among the retirement age group.
For women the impact is a constant 7 percentage points through the age range, while for men
the impact is zero at age 45 and increases steadily to 14 percentage points by age 85. This
dissimilarity is the result of systematic variation between the sexes in the individual and
household characteristics, other than gender, that influence retirement. For example, a smaller
portion of women than men are heads of households, there are fewer adult men and more adult
women in female headed households, and a smaller portion of women have partners present in
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their households. The policy implication is that difficulties in supporting retirement may
appear at a younger age in the female population if the retirement is premature.

We find some evidence that the presence of chronic diseases are more likely to lead to
retirement among those in the lower socioeconomic classes and among upper class men. In
addition, we find that the incidence of chronic disease is much higher among those with
primary or less education. These results underscore our concern that people who retire due to
the presence of an NCCD face an insecure future. If governments are truly committed to
promoting self-reliance, investments in measures to prevent the occurrence of NCCDs should
be made and targeted particularly at the young.

Finally, our sensitivity analysis suggests that measurement of chronic disease could be
improved in several ways. First, because chronic diseases afflict such a high proportion of the
early retirement age population, inclusion of some measure of the presence of chronic disease
in the Jamaican SLC is desirable. Second, to aid in policy analysis, in addition to information
on the presence of chronic disease, some measure of their severity would be useful. For
example, a round of the survey which assessed both the presence of chronic diseases and
functional limitations (with, for example, the ADL measures) would provide a useful check on
the extent to which retirement decisions result from reductions in work capacity versus
reductions in willingness to work. Furthermore, a measure of the availability of pension and
other disability pensions would provide a further control for distinguishing between economic-
and health-related retirement inducements. Finally, continuous hours data would enable
researchers to more accurately calculate the productivity loss associated with early retirement.
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