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Initiatives were taken in the year 2000 to 
work towards achieving the Millennium 
Development Goals (MDG) by the year 
2015. The specific objectives of MDGs are 
to eradicate extreme poverty and hunger, 
achieve universal primary education, pro-
mote gender equity and empower women, 
reduce child mortality, improve maternal 
health, control infectious diseases, ensure 
environmental sustainability, and develop 
a global partnership for development [1]. 
Women’s empowerment and improvement 
in women’s health are linked to the issue of 
poverty. The World Bank report of 2003 on 
poverty in Pakistan indicated that poverty 
exists in various forms in Pakistan and will 
continue to exist if various dimensions of 
poverty are not addressed as increase in 
income alone will not help to reduce or 
eliminate it.

It is known that poverty is a feature 
of rural and semi-rural areas in Pakistan, 
compared to urban areas. Furthermore, pov-
erty affects women in Pakistan through low 
income and vulnerability to gender-related 
non-income factors [2–5]. Women usually 
do not earn direct income and household 
income is low in rural and semi-rural areas 
and is associated with poor health status. In 
developing countries like Pakistan, human 
development indices are in fact largely 
dependent on women’s health and socio-
economic status [6] and the intrahousehold 
status of women is related to food security, 
particularly for children [7].

Low educational status of women is the 
strongest predictor of poverty and women 
in rural and semi-rural locations are not 
literate [8]. Poverty and socioeconomic dis-
advantage to women leads to environmental 
exposures that may increase their risk of 
nutritional deficiencies, adverse reproduc-
tive outcomes and poor health status [8–10].

Along with under-nutrition, maternal health 
is affected by manual labour (getting water 
and fuel for their households) [11–14]. 
Moreover the fertility rates among such 
women are high. The high energy demands 
on poor women from their combined pro-
ductive and reproductive roles together 
with under-nutrition thus have a substantial 
impact on their health. This is further com-
pounded by poor health care.

Children born to underweight and stunt-
ed women are also likely to be underweight 
and stunted which will affect their future 
potential at the individual and community 
level, thus establishing a vicious cycle [4].
Overall 19% of the children born in Pakistan 
are of low birth weight (LBW) [15] (birth 
weight < 2500 g), which leads to high infant 
morbidity and mortality [16–18]. LBW var-
ies within subgroups of a population and is 
reported to be associated with low socioeco-
nomic status, parity, poor nutritional status, 
anaemia, maternal infections, smoking, 
hypertension, inadequate antenatal care and 
rural settings [8–10,14,19,20].

The serious implications for maternal 
and child health have been studied and 
reported on but there is less information 
on the maternal dimensions of poverty. To 
address the specific nature of such poverty, 
it is important to evaluate maternal charac-
teristics related to poverty. Thus the main 
objective of this study was to evaluate the 
relationship of monthly household income 
with gravidity status and demographic, nu-
tritional and social characteristics in women 
living in a semi-rural location in Pakistan 
with at least 1 child under 5 years of age.




The study was conducted in a semi-ru-
ral area of District Malir, Rehri Goth and 
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adjoining communities located about 25 
miles from the city of Karachi, Pakistan. 
The area is spread over 3 km and has a 
population of 35 000. It lacks basic utilities, 
transportation and health services [21,22].
It has a rural health centre, and general clin-
ics run by nongovernmental organizations 
(NGOs). The Departments of Pediatrics 
& Child Health and Community Health 
Sciences have centre-based and outreach 
programmes for child health; in addition 
the Department of Community Health Sci-
ences is involved in community-based de-
velopmental activities. These programmes 
are conducted with the support of a local 
community-based health management 
group. In this setting, participation from 
community residents is 100% as long as 
there has been mutual agreement with the 
community management group.


Sample size was calculated using a cor-
relation coefficient of at least 0.1 between 
monthly income and maternal gravidity 
(number of pregnancies), two-sided alpha 
of 0.05 and beta of 0.10; thus 1050 partici-
pants were required. The survey identified 
1111 married women living in the study 
area with at least 1 child less than 5 years 
of age; hence data for all of them were ana-
lysed to determine the relationship between 
maternal characteristics and household (nu-
clear family) reported monthly income.


All married women aged 15 to 45 years who 
delivered a singleton live birth during the 
years 2000 to 2002 were included; pregnan-
cies were identified historically by house-
to-house surveys in 2000–2002. This study 
was the first part of a study that was done to 
establish a historical cohort of women who 
delivered a singleton live infants during the 
years 2000–2002. This initial full survey 

of the study area was done from January to 
September 2005 to obtain complete house 
listings in order to assemble the cohort, 
whereby a map of the area was used to 
identify ever-married women with at least 1 
child less than 5 years of age. In this survey 
participation was high.


The survey and consent form were ap-
proved by the Institutional Review Board of 
the University of California (UC) at Davis 
and the Ethics Review Committee of the 
Aga Khan University, Pakistan. The author 
with a study team supervised the conduct of 
the survey. The study team consisted of 3 
field supervisors and 7 field workers. Field 
supervisors were graduates and received 
training from the author about the manuals, 
key documents for the questionnaire, and 
anthropometric measurements. The author 
and field supervisors were certified to ob-
tain consent after taking an online tutorial 
and quiz on the National Institute of Health 
website for research with human subject 
participation. Field workers were recruited 
from the area with the help of the local 
community management team and were 
trained for consent taking, conducting pi-
lot and modified questionnaire interviews, 
and measuring participants’ weight, height, 
mid-arm circumference and skin-fold thick-
ness. After reading aloud the consent form, 
the women either signed the form or pro-
vided a thumb print if they were wiling to 
participate. Field workers conducted the in-
terviews and measurements. Quality checks 
for missing values were made on a daily ba-
sis by field supervisors and corrected. The 
questionnaire was pilot tested on a sample 
of 30 women living in the area who had at 
least 1 child less than 5 years of age. The 
final questionnaire obtained information 
on demographic, socioeconomic, lifestyle, 
anthropometric and reproductive factors, 
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namely: participant’s age, address, marital 
status, number of family members, number 
of persons living in the house, number of 
rooms in the house, and number of nuclear 
family members and rooms in use by them. 
Monthly household income was recorded in 
Pakistani rupees (Rs) (US$ 1 = Rs 60 at the 
time of survey). Literacy was categorized as 
ability to read and/or write and completed 
years of schooling. This variable was di-
chotomized as totally illiterate and literate. 
Husband’s occupation was categorized as 
skilled (fisherman, tailor, driver and electri-
cian) and unskilled (labourer and daily cas-
ual worker). Information was also obtained 
for the number of animals owned.

Information on smoking history and 
current use inside and outside the house was 
sought for the participant, spouse and other 
household members, including daily number 
of cigarettes smoked (local or available on 
the market) and duration of smoking. For 
participants, any use for cigarettes, beedi (a 
locally made cigarette from fragmented to-
bacco leaves rolled in dried tobacco leaves), 
and or huqqa (a traditional water pipe) was 
ascertained. Participants’ use of chewing 
tobacco, including duration, frequency, and 
use with other substances, such as areca 
nuts and betel leaf, was also ascertained 
for current use and use during the past 
pregnancy. Tobacco use was dichotomized 
as tobacco user (cigarette, beeri, huqqa or 
chewing tobacco) and non-user. Tobacco 
use (as defined above) in the most recent 
past pregnancy was also recorded. Informa-
tion was also sought on type of cooking fuel 
used, duration of cooking daily and amount 
of daytime rest per day. A structured grid 
was used to record history of all pregnan-
cies by the year, and gravidity and parity 
were calculated for each participant.

Trained health workers used calibrated 
weighing scales to measure the women’s 
weight in light clothing and bare feet in kilo-

grams using a calibrated bathroom scale. A 
Lange skin caliper was used to measure left 
arm triceps skin-fold thickness. Standard 
measurement tapes were used by trained 
workers to measure participant’s height, 
mid-arm, and mid-calf circumference in 
centimetres. Two measurements were taken 
for weight, height, skin-fold thickness, and 
mid-arm and mid-calf circumference. The 
first 50 measurements taken by health work-
ers were standardized to those taken by the 
field supervisor and significant differences 
were not found.


Continuous and ordinal variables were sum-
marized first with descriptive statistics to 
check for distributions, and measures of 
central tendency were calculated. The Stu-
dent t-test was used for comparing means 
for continuous variables. The chi-squared 
test for significance was used for comparing 
categorical covariates.

Self-reported household income was 
the dependent variable. Relationship with 
monthly income was determined for demo-
graphic, nutritional (anthropometric), re-
productive, and non-income socioeconomic 
characteristics. The variable for income was 
dichotomized at the median level for com-
parison purposes. An index of crowding 
was calculated as the number of persons in 
the house divided by the number of rooms 
in the house; a similar index was calculated 
for the number of nuclear family members 
by number of rooms in use by the nuclear 
family. Gravidity was defined as the total 
number of pregnancies experienced by the 
woman irrespective of outcome; parity was 
the number of live births she had had. In 
multiple linear regression models, monthly 
income was regressed on demographic, 
nutritional (anthropometric), reproductive, 
and non-income socioeconomic variables 
that were associated with monthly income in 
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the bivariate analyses. The distribution and 
linear association of continuous variables 
were checked prior to its inclusion in the 
multiple regression models; when required 
transformation or addition of a quadratic to 
achieve linear association was done. 

Data were double-entered and validated 
in Epi-Info, version 6 and analyses were 
conducted using SPSS, version 12.00. The 
level of significance was taken as P < 0.05.



A total of 1111 mothers living in the area 
who had at least 1 child less than 5 years 
of age consented to participate in this 
interview-based survey. The median month-
ly income was Rs 3000. Table 1 shows de-
scriptive characteristics of the participants 
and comparison of these with the median 
income variable. Mean age of the partici-
pants was 29.28 [standard deviation (SD) 
5.4] years, with a significant difference by 
income (Table 1). Mean crowding index for 
participant’s nuclear family was 5.0 (SD 
2.0) in the higher income group which was 
not significantly different from the lower 
income group [4.9 (SD 1.9)] (P = 0.10). 
Mean gravidity and parity were signifi-
cantly greater for the higher income group 
compared to the lower income group (Table 
1). Anthropometric indicators showed a bet-
ter nutritional status for the higher income 
group compared to the lower income group, 
as expected (Table 1). Most of the women 
(53.4%) in the higher income group used 
natural gas for cooking and most (62.2%) 
in the lower income group uses wood (P < 
0.001). In addition, frequency of cooking 
was also greater in the high income group 
(P = 0.048). A significantly greater number 
of households possessed animals in the high 
income group (36%) than the lower income 
group (30%) (P = 0.03).

Smoking in past pregnancy was greater 
in women in the higher income group (Ta-
ble 1) but did not differ for reported cur-
rent smoking status (P = 0.68). Current 
spousal smoking was greater in the higher 
income group (21.6%) compared to the 
lower income group (15.2%) (P = 0.007); 
reported use by other family members was 
also greater in the higher income group 
(11%) than the lower income group (7.5%) 
(P = 0.06). More participants in the higher 
income group lived in houses made of a mix 
of straw and bricks and those made only 
with bricks than participants from the lower 
income group who lived in houses made of 
straw and a mix of straw and bricks (Ta-
ble 1). The majority of the husbands were 
fisherman (77.7%) which was included as a 
skilled profession; there were more fisher-
men in the lower income group (80.7%) 
than the higher income group (75.4%) (P = 
0.04). Participants were asked about their 
current and past occupation, whether they 
were working in 2005 or had worked for 
money during the past pregnancy. Reported 
duration of daytime rest by the women 
ranged from none to 3 hours; women in the 
high income group had significantly longer 
daytime rest than the low income group. 

Maternal age and gravidity were signifi-
cantly correlated (Pearson correlation coef-
ficient = 0.73, P < 0.01). Figure 1 shows the 
relationship between increasing maternal 
age and mean gravidity status by median 
income level; with consistently higher mean 
number of pregnancies in the high income 
group. In the linear regression model, age 
was positively associated with income; but 
after inclusion of gravidity the association 
was inverse. The self-reported monthly 
income was earned mainly by spouses, as 
women generally did not work other than do 
the housework. Monthly income was taken 
as a dependent variable in the linear regres-
sion model and was positively associated 
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with cooking food 3 to 4 times per day per 
day, maternal literacy, gravidity, paternal 
literacy, mid upper-arm circumference and 
number of persons living in the house; it 

was negatively associated with wood used 
as cooking fuel, spouse in skilled occupa-
tion, and crowding index (Table 2). 
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This study provides valuable information 
on the relationship between income and 
non-income aspects of maternal poverty in 
a semi-rural and poor community. These 
non-income factors rely on income [2], and 
the purchasing capacity of participants is 
dependent on spousal earnings. Women’s 
use of wood as a cooking fuel for example 
had a strong relationship with lower income 
and higher frequency of cooking per day 
with higher income. This is relevant to 
MDGs related to reducing hunger and eat-
ing the appropriate number of calories per 
day. In Pakistan about 53% of the popula-
tion uses wood as a cooking fuel, and when 
combined with use of crop residues and 
biomass, this figure rises to 70% [12,13].
In addition to being a correlate of poverty, 
fuel also contributes to indoor air pollution 

which women and children are likely to be 
more exposed to. The MDGs for environ-
mental sustainability consider ambient air 
pollution, and rural families are vulnerable 
to indoor pollution if not to outside air pol-
lution [1,11].

Housing structure was not significantly 
associated with income in the final model. 
However, the crowding index (occupants 
per room) was, and this was independent of 
wood use and other variables.

Higher income was associated with in-
creased gravidity; hence it is likely that 
increasing income could lead to larger fami-
lies. This observation suggests strategic 
planning is needed to address this factor. 
Rural parts of Pakistan have higher fertility 
rates [5] and this setting is comparable to 
rural areas, and in spite of it being near to 
a large city, it has limited accessibility to 
civic amenities [22].
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It is well known that education is the 
strongest predictor of reduction in pov-
erty, especially female education. Our study 
found a positive association between the 
education of both the woman and her hus-
band and monthly income. It is reported that 
improvement in maternal education from 
none or less than primary level to com-
pleted primary level has led to a reduction 
in extreme poverty [8]; furthermore it is not 
only the female financial contribution that is 
important but networking with other people 
also has positive effects. Two types of net-
working namely bound and achieved were
reported. Bound networking is with close 
relatives, mainly developed by females, that 

helps prevent the family from falling further 
into poverty. Achieved networking is devel-
oping networks at the individual level; this 
is largely done by males and is known to 
move the household out of poverty [8].

In the current study, higher-income par-
ticipants had a greater number of people 
living in the house. There is a cultural norm 
for families to live together and it is possible 
that some economic gains occur in this situ-
ation. However, the higher crowding index, 
indicating less space per person, had a nega-
tive relationship with income as expected. 

Skilled occupation of the spouse was as-
sociated with decreasing income in the final 
model. This is perplexing and the data do 
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not provide a logical reason for this associa-
tion. However, there are reports that many 
fishermen (defined as a skilled occupation) 
in this locality are in debt to the boat owner 
and this may be a possible explanation [21].
Alternatively, fishing may currently be 
facing problems whereby general unskilled 
labour can earn more than fishing. This 
could be associated with breeding season, 
environmental pollution, reasons related 
to net income for services and many other 
factors.

Maternal weight, body mass index and 
mid upper-arm circumference were associ-
ated with income; surprisingly, maternal 
height was not. Mid upper-arm circumfer-
ence is a good indicator of protein reserves 
of a body and body mass index is a better 
indicator of obesity [23]. Among the nu-
tritional indicators (weight, height, body 
mass index, mid upper-arm circumference) 
of participants, increasing mid upper-arm 
circumference was included in the model 
and was positively related to increasing 
income. However, the mean mid upper-arm 
circumference of participants in this study 
was at the lower end (10th percentile of 
standard values for age).

The final model of income in this study 
also showed nearly significant associations 
with maternal use of tobacco in the past 
pregnancy. This points towards increasing 
tobacco use in women, which was recently 
reported for rural areas of Pakistan [24]. 
Health education and other measures are 
required for its control.

The strength of this study lies in the 
large sample and evaluation of non-income 
dimensions of maternal poverty. Poverty is 
a complex condition and we found strong 
and at times unexpected relationships with 
income. One of the limitations of the study 
is that self-reported income cannot be 

checked and hence is not the most valid of 
measurements. The relationship of skilled 
occupation with lower income is perhaps 
unusual but it is possible that it exists in 
some population groups. Hence economic 
growth schemes must consider this in their 
strategies and evaluation. Similarly does 
the frequency of cooking reflect how often 
a family eats? Perhaps, but as conditions for 
storing cooked food are poor in the com-
munity, this cannot be concluded without 
further evaluation.

Income is dependent on non-income 
factors such as literacy, and the nutritional 
and reproductive health status of women 
and these must be addressed to achieve 
the MDGs for health. However, reduction 
in poverty by increasing income may not 
directly lead to improvement in non-income 
indicators and relevant concurrent strategies 
need to be formulated for social problems 
that may arise, such as increasing gravid-
ity (with consequent maternal morbidity 
and mortality), tobacco use, and the age 
cohort effects related to those who have low 
literacy levels but contribute to indicators of 
the human development index.
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2006 World Health Report 
2006 The World Health Report - working together for health, avail-

able in English, French, Spanish and Portuguese, contains an expert 
assessment of the current crisis in the global health workforce and 
ambitious proposals to tackle it over the next ten years, starting im-
mediately. The report reveals an estimated shortage of almost 4.3 
million doctors, midwives, nurses and support workers worldwide. The 
shortage is most severe in the poorest countries, especially in sub-
Saharan Africa, where health workers are most needed. Focusing on 
all stages of the health workers’ career lifespan from entry to health 
training, to job recruitment through to retirement, the report lays out 
a ten-year action plan in which countries can build their health work-
forces, with the support of global partners.
The report can be downloaded at: http://www.who.int/whr/2006/en/

http://www.who.int/whr/2006/en/
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