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Excess morbidity and expenditure on healthcare in families
with smokers: A community study
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INTRODUCTION
Smoking is a major cause of morbidity and mortality.1,2 There is
conclusive evidence that smoking harms nearly every organ of the
body, causing many diseases and reducing the general health of
smokers.2 Smoking is the most important cause of chronic ob-
structive pulmonary disease (COPD), cardiovascular disease and
lung cancer. It is also responsible for several other malignancies,
gastrointestinal problems such as peptic ulcer disease, gastro-
oesophageal reflux disease and chronic pancreatitis, pregnancy-
related complications, infections and psychological problems.

There is ample epidemiological evidence from India to at-
tribute a major portion of the respiratory and cardiovascular
disease burden and morbidity to tobacco smoking.3,4 Some reports
from India are also available on the increased morbidity among
non-smokers passively exposed to environmental tobacco smoke
from smokers in a family.5,6

The effects of passive smoking are especially marked in infants
and children of mothers who smoked during pregnancy.7,8 Similar
data from India are rather sparse, although an association of child
health with household tobacco and alcohol use has been shown in
the National Family Health Survey-2.9

An enormous increase in disease burden has also resulted in
global concern on the increased economic burden attributed to
the diagnosis and management of smoking-associated diseases
such as cancers, coronary heart disease (CHD) and COPD.10–13 In
view of the different economic standards and priorities, and
societal and healthcare infrastructure in India, the costs are
expected to be different and have different economic and social
implications than those reported from other countries. However,
the information available is rather meagre. The Indian Council
of Medical Research (ICMR) had constituted a Task Force to
examine the economic burden (direct expenditure as well as
indirect fiscal losses) to patients from these disorders.14,15 How-
ever, it is difficult to estimate the general health expenditure
attributable to tobacco smoking from an assessment of the
economic burden of individual diseases. There is a large overlap
of expenditures on different health problems. It is also difficult
to assess expenditures with this method on many non-specific
problems associated with smoking.

In this study, we estimated expenditure on healthcare and
morbidity indices in the community in families with one or more
smoker(s) and compared these with the health expenditure of
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non-smoker families. It was hypothesized that the difference in
health expenditure between these two groups of families would be
attributable to smoking after the other variables were adjusted for.

METHODS
The study was conducted during 1997–2000 on two representa-
tive samples from Chandigarh. The sample size calculated at the
5% level of significance with a power of 0.9 to detect a difference
of one-third of standard deviation (SD) worked out to 190 in each
group. To adjust for subsequent losses on follow up assessments,
the sample size was increased to 250 in each group. The urban
sample was obtained from a thickly populated area of Chandigarh,
inhabited by about 2000 families in about 800 houses, and the
rural sample from about 800 families of the surrounding villages
Naya Gaon and Khudda Lahora. The sample included 500 fami-
lies with one or more smoker (group I) and 500 families without
a smoker (group II). Both groups had an equal representation from
the urban and rural populations, i.e. 250 each.

The study team, comprising a field investigator and an assis-
tant, visited each consecutive house starting from a randomly
selected household. Once 250 households were sampled in a
group, purposive sampling was done in the following consecutive
houses to achieve the sample size of the other group. No family
was excluded on the basis of any morbidity. With the help of a
structured questionnaire the team interviewed the heads of fami-
lies . The questionnaire was generally close-ended with a few semi
open-ended questions. It was pre-tested for its validity, reliability
and consistency.

The questionnaire included items on the size of the family with
the ages of all members; number of smokers in each family
including details of their smoking habits; and their health status
for known and diagnosed illnesses such as CHD, COPD and
others. Items on health-related indices included expenditure on
medical consultations, tests, admissions in the preceding 1-year
period; disability of member(s), the possible reasons for disabil-
ity; any death in the family and the known cause of death.

After initial recruitment of a family in the study and completion
of the baseline questionnaire, inquiries were made about healthcare
expenditures and other health indices for the preceding 1 year.
Thereafter, repeated visits were made every 2 months and a new
questionnaire completed each time to assess the expenditures and
other losses during those 2 months. Five such visits were made for
each family in the following year.

Statistical methods

The data were analysed for 438 group I (urban 204; rural 234) and
446 group II (urban 209; rural 237) families in whom all the follow
up visits were completed. The data collected retrospectively were
mostly incomplete and were not used for final assessments.

Means and SDs were calculated to describe group characteris-
tics. In view of a large range of values for several variables (and
consequently large SDs), median and interquartile ranges (IQRs)
were also calculated. The denominators for calculation of all
expenditures in both groups of families were the number of
families in each category. Comparisons between groups were
performed using the Mann–Whitney U test (for continuous vari-
ables) or chi-square test (for categorical variables). For all statis-
tical calculations, a p value <0.05 was considered significant.

To assess the influence of various plausible risk factors on
smoking-related health expenditure, odds ratios were calculated.
All families were initially divided into those incurring or not
incurring any health-related expenditure. The crude odds ratio was

calculated for each proposed risk factor. To account for interrela-
tionships between various risk factors, odds ratios for group I
families were adjusted for other variables using multiple logistic
regression analysis. In addition, those families that had actually
incurred health-related expenditure were divided into two groups—
those with low expenditure and those with higher expenditure,
using the 25th percentile of the entire study population actually
spending as the cut-off. Odds ratios were calculated to assess the
contribution of various risk factors to a higher health-related
expenditure. We used the statistical software SPSS (version 6.0)
for Windows for data analysis.

RESULTS
Of the families, 69% were Hindu and 29% Sikh. While most of the
smoker families in both urban and rural samples were Hindu, there
was at least one smoker member among 31.6% of rural Sikh
families (Table I). The mean family size was larger in the rural
population in both groups I and II (Table I). When the size was
compared based on smoking habit, it was larger in group I families
(Table I). The number of smokers varied from 1 in each of 88.8%
to 5 in each of 0.2% group I families. There were 18 other families
in which there were one or more ex-smokers and no current
smoker.

The number of family members reporting sick was inquired
into during each visit of the interviewer and the cumulative results
expressed for the whole year (Table II). These were significantly
higher in group I than in group II families among both urban and
rural families (p<0.001). There were no significant differences in
the mean number of hospitalizations or the number of deaths in the
two groups. No differences were observed in the outcome of
pregnancy among women in the two groups. There were 9 preg-
nancies and 2 miscarriages in group I families, and 11 pregnancies
and 3 miscarriages in group II families. There were no stillbirths
or low birth-weight premature deliveries in either group.

Health expenditure

A significantly greater number of group I families (58.4%) had
incurred health-related expenses than group II families (29.6%)
(Table II). The mean expenditure on health in urban and rural areas
was Rs 1180 and Rs 772 in group II, while it was Rs 1910 and Rs
913 in group I families, respectively (Table III). This constituted
an excess expenditure of Rs 730 and Rs 141, in addition to Rs 4209

TABLE I. Distribution of families based on residence and religion,
the mean family size and annual family income

Item Group I Group II

Urban Rural Total Urban Rural Total

Religion
Hindu 193 (44.1) 152 (34.7) 345 135 (30.6) 130 (29.1) 265
Sikh 6 (1.4) 77 (17.8) 83 69 (15.5) 104 (23.3) 173
Others 5 (1.1) 5 (1.7) 10 5 (1.1) 3 (0.7) 8
Family size
Mean 5.23 5.74 4.26 5.64
SD 2.42 2.46 1.67 2.81
Annual family income (in hundred thousand rupees)
Mean 1.48 0.510 1.286 0.66
SD 1.49 0.451 1.118 0.65
Median 1.16 0.36 1.08 0.48
IQR 0.72–1.80 0.24–0.6 0.72–1.44 0.3–0.84

Values in parentheses are percentages IQR interquartile range
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other than the presence of smoker(s) in a family could also account
for some of the excess expenditure on morbidity. There was some
discrepancy in family size (especially in urban areas). However,
the differences in expenditure were much larger than these differ-
ences. To avoid the influence of extreme values of expenditure, we
also calculated the IQR. This was especially important for rural
families in whom the maximum expenditure on illness was
reported as Rs 16 900 for group I and Rs 2500 for group II families.

In previous studies from high-income countries, the all-care
costs in a given year that could be attributed to the extra health
needs of smokers ranged from 0.1 to 1.17 of the gross domestic
product.13 In Japan, about 4% of total medical costs were attribut-
able to smoking in a large, prospective, cohort study which
collected data from 43 408 National Health Insurance beneficia-
ries.16 Similarly, in the USA, medical costs may well exceed the
‘commonly referenced’ figure of 6%–8%.17 In another study on
exposure to environmental tobacco smoke, about 9% of the total
direct medical costs in the first year of life were attributable to
passive smoking.18 Some data are available from relatively less-
developed countries. A longitudinal study on the financial burden

and Rs 894 on smoking products in group I families of urban and
rural areas, respectively (Table III). Further, the healthcare expen-
diture, expressed as a percentage of the average annual income,
accounted for 0.92% in urban and 1.67% in rural group II families,
while it was 1.3% and 1.8%, respectively, for group I families.

The odds ratio calculated for having any health-related expen-
diture for a group I family with univariate analysis was 3.346
(95% confidence interval 2.533–4.420; Table IV). This was
highly significant (p<0.0001). Using multiple logistic regression
analysis, the odds ratio (3.647) was highly significant (p<0.001).
For group I families, the odds ratios were highly significant for
urban as compared to rural, as well as for families with a greater
number of family members and higher annual income (Table IV).

Other losses
There were no statistically significant differences in loss of work
on account of illness and loss of man-days among members of
groups I and II (Table V). However, there was a significantly
higher number of loss of school days among children of group I
families (Table V). A significantly higher number of group I
families reported loss of efficiency of its members and change of
jobs on account of loss of efficiency (Table V). However, informa-
tion on the smoking status of these members was not available.

DISCUSSION
Our study was designed to investigate the excess expenditure on
healthcare in families with 1 or more smoker(s). Assessments
were made by interviewing families at 2 different time periods, i.e.
at initial recruitment for the preceding 1-year period (by recall
method) and follow up visits to the same families every 2 months.

Families with 1 or more smoker(s) (group I) reported a higher
expenditure on healthcare. The major differences between the two
groups of families were related to expenditure on smoking prod-
ucts and the total direct expenditure on healthcare. The expendi-
ture on tobacco products included both smoking and non-smoking
forms. The other expenditures included the average costs of
medical consultation, investigations, purchase of medicine and
hospitalization. We did not assess the indirect costs. The extra
expenditure on healthcare in a group I family was presumed to be
due to the presence of smoker(s) in the family, irrespective of the
type of illness or treatment. The study design did not address the
specific issues of smoking-related diseases to avoid the problems
of establishing a diagnosis and to keep the questionnaire reason-
ably short and valid. It was not possible to correlate the expendi-
ture and other losses with the number of smokers in the family,
largely because of the limited number of families with more than
one smoker.

An important factor which has a bearing on excess morbidity
and health expenditure is the occurrence of an outbreak. However,
no such outbreak was reported during the study period. Factors

TABLE II. Illness indices in both groups of families

Illness index Group I Group II

Mean (SD) number of members reporting 4.98 (2.81)*  3.01 (0.70)
 sick per family/year

Mean (SD) number of members requiring 0.60 (0.25) 0.20 (0.40)
hospitalization per family/year

Number of families reporting any illness 352* 144
Number of families reporting any health 256† (58.4%) 132 (29.6)
expenditure

*p<0.001 †p<0.0001

TABLE III. Annual expenditure in rupees in both groups of families

Item Group I Group II

Urban Rural Urban Rural

Tobacco products
Mean 4209 894 – –
Median 2310 360 – –
IQR 1095–5040 240–720 – –
Illness–related expenditure
Mean 1910 913 1180 772
Median 1405 456 892 600
IQR 510–2175 220–1175 465–2285 202–1200
Maximum 36 900 16 900 25 870 2500

IQR interquartile range

TABLE IV. Odds ratio (OR) for incurring any health-related
expenditure (for the entire study population)

Variable Univariate Adjusted logistic
(multiple regression)

OR p 95% OR p 95%
value CI value CI

Smoking in the 3.346 <0.0001 2.533– 3.647 <0.0001 2.707–
family 4.420 4.913

Urban residence 2.744 <0.0001 2.086– 2.909 <0.0001 2.060–
3.609 4.108

Number of 1.102 0.0008 1.041– 1.118 0.001 1.046–
family members* 1.166 1.196

Annual income† 1.056 <0.0001 1.027– 1.026 0.0151 1.005–
1.066 1.048

* OR for increment of each family member † OR for increment of every Rs 10 000
CI confidence interval

TABLE V. Comparison of other indices on account of illness
among both groups of families

Index Group I Group II

Loss of man-days by family members 7 (1.6) 2 (0.4)
Loss of school-days for children 54 (12.3) 7 (1.6)
Self-reported loss of efficiency 44 (10.0) 12 (2.7)
Any change of job 14 (3.2) 2 (0.4)

Values in parentheses are percentages



126 THE NATIONAL MEDICAL JOURNAL OF INDIA VOL. 18, NO. 3, 2005

related to tobacco consumption in Mexico found a growing trend
of expenses required to meet healthcare demands.19

There is little information on smoking-related extra healthcare
costs, especially from low-income countries. The extra expendi-
ture on health problems in smokers’ families in this study is small
in absolute terms. However, the additional burden of even a few
hundred rupees for each family in the community amounts to a
huge economic burden. It is important that the healthcare expen-
diture, which amounted to <2% of the family income, was signifi-
cantly more in a family with a smoker. The meagre fraction of the
total income spent on healthcare is also, at least partly, attributable
to the availability of free or subsidized healthcare services of at
least a basic nature.

The methodology employed in this study was more of a case-
based approach with the family as the unit rather than collecting
data, for example, from insurance companies. The methodologies
used in developed countries may not be applicable to India where
the healthcare infrastructure is rather different. This has been
shown in a case study in the Republic of the Marshall Islands, a
developing US-associated island nation, where direct application
of the methodology employed in the US to determine tobacco-
related medical costs was found to be inappropriate.20

The sample population generally belonged to the low-income
groups who would primarily utilize the services of free or highly
subsidized public health institutions for medical consultation and
treatment. In almost all countries, smoking is more common
among men of low socioeconomic status.21 The payments made by
individuals seeking treatment from the government and/or other
charitable centres were either none or negligible.

The indirect losses attributable to tobacco smoking with re-
spect to loss of man-days and work efficiency were reflected by a
larger number of members reporting sickness, loss of efficiency
and change in jobs in families with smokers. These losses would
account for a huge fiscal burden many times higher than the direct
healthcare expenditure. It was not possible to quantify these losses
in this study. However, it may be concluded that both the direct
healthcare costs and the indirect fiscal losses were greater in
families with one or more smoker(s).
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