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Abstract  Gender and geographical disparities are
distinct concepts, but their influence on health is not fully
understood. Therefore, the aim of this study is to determine
the impact of gender differences and geographic disparities
on the prevalence of non-communicable diseases (NCDs)
among middle-aged and elderly people in Sri Lanka.
Utilising the data from the latest nationwide Sri Lanka
Demographic and Health Survey, the study employed
binary and multivariate logistic models to explore the
effects of gender differences and geographical disparities
on the prevalence of NCDs. After we controlled marital
status, wealth, living arrangements, level of education, and
unhealthy behaviour, the study finds a significant
association between gender, geography, and NCD
prevalence. Particularly, factors such as women’s financial
empowerment and rural residence have emerged as central
determinants of health status among the middle-aged and
elderly. In this context, the traditional male-female
dichotomy does not accurately capture this gender
inequality; policymakers need to consider social gender
differences in formulating inclusive health interventions.
Health disparities between urban and rural older adults are
significant. Accordingly, after careful study of the NCD
status among urban older adults, targeted health policy
measures should be introduced. This study finding aligns
with the social determinants of health theory while
challenging the rural-urban health gradient theory,
suggesting a ‘rural advantage’.

Keywords Gender Differences, Geographical
Disparities, Non-Communicable Diseases (NCDs), Sri
Lanka

1. Introduction

Achieving a healthy life has become a global challenge.
Among the various health issues, non-communicable
diseases (NCDs) are responsible for the deaths of 43
million, including 18 million deaths from premature groups
(30-69 years), and 82% of such losses are recorded in
developing nations in 2021 [1]. Therefore, NCDs can be
considered as one of the foremost causes of mortality
globally [2]. Alongside rapidly ageing societies, older
adults are more vulnerable to disease [3] and health care
disparities. Thus, examining such disparities remains a
priority in international discourse [4].

Being one of the highest ageing societies in South Asia,
older people in Sri Lanka can be recognized as one of the
vulnerable groups [5], leading to higher NCD morbidity
and mortality. 80% of deaths in Sri Lanka are due to NCDs
[6]. Therefore, the dual challenges of rising NCD mortality
and an ageing population will become serious economic
and health issues in Sri Lanka.

The issue of health inequalities is complex and
interconnected with many dimensions of life. Though
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genetic and biological differences are interrelated with
health inequalities, social, structural, and psychological
variables are also identified as sources of health
inequalities [7]. Among these factors, socio-economic
inequalities in health are well documented with respect to
industrialised countries [8-12] and less so in developing
nations [13, 14].

The individual’s health is strongly influenced by various
levels of social grounds, such as personal, household,
community, and national-level causes [15, 16]. The Social
Determinants of Health (SDH) theory claims that these
factors create unfair and avoidable health differences in the
communities. Normally, SDH accounts for between 30%
and 55% of health outcomes [17]. Therefore, the social
gradient in health (SGH) has become a mainstream
discourse in health literature. Thus, the understanding of
how these social factors determine the health status of older
adults in a developing nation like Sri Lanka remains an
important health concern.

More interestingly, many studies attempted to study
geographical disparities in health outcomes. According to
the Rural-Urban Health Gradient Theory (RUHGT), health
outcomes follow a gradient where individuals residing in
urban areas generally experience good health compared to
those in rural areas due to the ‘urban advantage’
experienced by urban people. This urban advantage
includes quality healthcare access, higher socioeconomic
opportunities, increased social support networks,
environmental exposures, and lifestyle factors.

However, some studies reveal that those who are
residing in urban regions tend to have worse health
outcomes [18, 19], whereas others report the opposite [20,
21] or a U-shaped relationship between health outcomes
and crowding level [22, 23]. Some studies claim that rural-
urban health status disparities remain inconclusive [24].
Therefore, it indicates that there is a possible research gap
in validating the RUHGT from the evidence from the Sri
Lankan context.

Therefore, this study aims to explore the impact of
gender differences and geographical disparities in
determining the prevalence of NCD among the older adults
in Sri Lanka. The findings will be useful in formulating
inclusive public health interventions.

2. Materials and Methods

2.1. Data and Research Approach

First, we employ multivariate logistic models to
investigate the effects of gender differences and
geographical disparities on the NCD health status among
older adults in Sri Lanka. To uphold the robustness of the
study results, we computed logistic models across different
age groups, such as middle-aged and elderly populations.
Second, binary logistic models for the selected NCDs are
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also used to investigate the effects of gender differences
and geographical disparities on the prevalence of NCDs
among older adults.

The study extracted secondary data at the individual
level from a national survey [Sri Lanka Demographic and
Health Survey (SLDHS) by the Department of Census and
Statistics] of Sri Lanka in 2016. This survey is the latest
version available of this kind and a nationally
representative survey after the conclusion of the civil war
in the country. Data analysis is centred on individual-level
data. This study employed a quantitative research approach
with a cross-sectional correlational study design.

2.2. Measures: Treatment Variables

There is no identical method for operationalizing ‘ill
health of people’ in relation to NCDs. Therefore, self-
reported Likert scales and the presence, absence and
comorbidity of NCDs are commonly used methods for
operationalizing the ‘ill health of people’ [25-29].
Accordingly, this study employed the presence of chronic
NCDs and comorbidity to define health status.

Accordingly, for multinomial logit models, health status
is operationalized into three categories, namely, good, fair,
and poor.

Good health: no chronic NCDs reported

Fair health: one chronic NCD reported

Poor health: two or more chronic NCDs reported

Based on the availability of data and the prevalence of
each NCD condition, the study has focused on ten main
types of NCDs such as, heart diseases, high blood pressure,
wheezing, asthma, paralysis, diabetes, cancer, high blood
cholesterol, chronic kidney disease, cirrhosis, and mental
illness.

In order to strengthen the robustness of the findings, the
study employs binary logistic models for each NCD
separately. Therefore, we considered each disease-specific
outcome variable as binary. For instance, it considered
“whether an individual had experienced heart diseases
during the previous 12 months or otherwise”. Thus, this
outcome variable (chronic NCD health with respect to heart
diseases) is dichotomized into 0 (no heart disease) and 1
(having a heart disease). Likewise, this approach is
repeated for all ten selected NCDs.

The vector of explanatory variables (X) includes gender-
related variables (such as sex, female percentage of the
household, household headship, household autonomy of
women, and women’s financial power) and geographical
indicators (such as living province and living sector). The
controlled variables include household wealth, level of
education, marital status, living arrangements, and
unhealthy behaviour (e.g., tobacco, alcohol and drug use).

A combination of approaches (multinomial and binary
regression models) helps to ensure a holistic view of NCD
prevalence among older adults and disease-specific
analysis for targeted policy interventions.
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2.3. Measures: Other Variables

Dependent variables used in this study are gender
differences (sex, household headship, household female
percentage, women’s autonomy in the household, women’s
financial power) and geographic disparities (living
province, living sector).

The Household Women’s Autonomy Index was created
based on the SLDHS questionnaire asking about four
dimensions of female participation in household decisions,
such as “health-related decisions, major and minor
household expenditure, and social visits like visiting family
or friends”. Each question had four responses: (1)
“respondent alone”; (2) “husband or partner alone”; (3)
“respondent and husband or partner”; and (4) “someone
else”. To generate a dichotomous variable for the analysis,
it grouped the first and third responses, 1 and 3 (in which
she plays some active role in decision-making), and
responses 2 and 4 (in which she has no say in the decision).
Then, we used the simple additive index under categories
of 0 - no women’s autonomy power; 1 - poor women’s
autonomy power; 2 - less women’s autonomy power; 3 -
higher women’s autonomy power, and 4 - highest
autonomy power.

The Household Women Financial Power Index is
created based on the SLDHS questionnaire asking about
three areas of women's financial power. Whether you are
currently working in a job or not, having enough money for
daily expenses and comparing between your earnings and
your husband’s earnings. The first two questions had ‘yes’
or ‘no’ responses, and the third question asked about the
level of women’s earnings compared to their husbands. To
form a binary variable, it grouped the ‘yes’ and ‘more than
him,” ‘same as him,” husband or partner has no earnings’
‘do not know’ responses as she has some power, and ‘no’

and ‘less than him’ (in which she has no say in the decision).

Then, we used the simple additive index under the
categories of 0- no financial power, 1-poor financial power,
2- less financial power, and 3-high financial power.

With respect to living provinces, it was considered the
province to which middle-aged and elderly people belong.
There are three categories of living sectors, namely, urban,
rural, and estate sectors. Two of these categories are based
on local government categorization in Sri Lanka.
Accordingly, the middle-aged and elderly who live in
municipal and urban councils are considered the ‘urban’
category, and the rest of the people are categorized in the
‘rural’ category (those who live in Pradeshiya Sabha areas).
Additionally, there is a unique sector in Sri Lanka called
the estate sector. Before the independence of Sri Lanka, the
British government established a plantation sector with
‘imported’ indentured labour from southern India.
Accordingly, today, these descendants of this labour are
categorised as an estate sector population. The estate sector
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has tended to lag behind the rest of Sri Lanka in socio-
economic outcomes.

Considered control variables include marital status
“married”, “divorced”, “widowed”, “never married”, and
“married never lived together”), wealth (five categories
considering household characteristics and assets by using
the Principal Component Analysis), living arrangements
(“living alone”, “living with spouse only”, “living with
spouse and children”, and “living with others”), level of
education (“no schooling”, “primary education”,
“secondary education”, and ‘“higher education”), and
unhealthy behaviour (use of tobacco, alcohol, and drugs,
cannabis, and heroin).

2.4. Variable Constructions and Reliability

The study utilized secondary data collected from a
nationally representative survey conducted by the
Department of Census and Statistics in Sri Lanka. The
SLDHS is a standardized, pre-tested questionnaire adapted
from the ICF DHS international core. This survey
employed a two-stage stratified sampling design and
Computer-Assisted Personal Interviewing (CAPI).

For multiple regression models, the dependent variable
(health status) is categorical, consisting of three levels:
good health (no NCDs), fair health (one NCD), and poor
health (two or more NCDs). For binary logistic models, the
dependent variable is binary, comprising two categories:
presence of NCD (coded as 1) or otherwise (coded as 0).

Among the independent variables, the women’s
household autonomy index and women’s financial power
index were constructed based on structured questions on
women’s financial and household decision-making power.
Responses were aggregated into additive indices to indicate
levels of women’s household autonomy and financial
power within households. Although formal psychometric
tests (such as Cronbach’s alpha) were not calculated, the
reliability of these measures is improved through the
standardized survey design, national representativeness,
and quality control mechanisms of the SLDHS. Other
demographic and socioeconomic variables — sex, level of
education, marital status, living sector, etc. —were collected
as factual responses. Therefore, these variables do not
require additional reliability testing.

3. Results

This section presents results of both multinomial and
binary logistic models to present how gender differences
and geographical differences are associated with the
prevalence of NCDs among older adults in Sri Lanka. This
includes both overall measures of health status and disease-
specific health outcomes of ten main NCDs.
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Table 1. Sample Composition
Variables Males (N=18,979) Females (N=22,673)
40-60 years (%) Above 60 years (%) Total 40-60 years (%) Above 60 years (%) Total
Gender 12,130 (63.9) 6,849 (36.1) (45.56) 13,779 (60.7) 8,894 (39.3) (54.44)
Living Sector
Urban 2,038 (16.80) 1,209 (17.65) 3,247 (17.10) 2,416 (17.53) 1,583 (17.80) 3,999 (17.64)
Rural 9,339 (76.99) 5236  (76.45) 14,575 (76.80) 10,518 (76.33) 6,755  (75.95) 17,273 (76.18)
Estate 753  (6.21) 404 (5.90) 1,157 (6.10) 845  (6.13) 556 (6.25) 1,401 (6.18)
Province
Western 2570 (21.19) 1,588 (23.19) 4,158 (21.91) 2,940 (21.34) 2,058 (23.14) 4,998 (22.04)
Central 1548 (12.76) 919 (13.42) 2,467 (13.00) 1,777 (12.90) 1,228 (13.81) 3,005 (13.25)
Southern 1451 (11.96) 895 (13.07) 2,346 (12.36) 1,611 (11.69) 1,226  (13.78) 2,837 (1251)
Northern 1,276 (1052) 764 (11.15) 2,040 (10.75) 1521 (11.04) 948 (10.66) 2,469  (10.89)
Eastern 1,002 (8.26) 467 (6.82) 1469 (7.74) 1,185 (8.60) 568 (6.39) 1,753 (7.73)
Northern Western 1,349  (11.12) 732 (10.69) 2,081 (10.96) 1,525 (11.07) 1,002  (11.27) 2527 (11.15)
North Central 790  (6.51) 327 4.77) 1,117 (5.89) 873  (6.34) 395 (4.44) 1,268 (5.59)
Uva 896  (7.39) 441 (6.44) 1,337 (7.04) 1,037 (7.53) 540 (6.07) 1577 (6.96)
Sabaragamuwa 1,248 (10.29) 716 (10.45) 1964 (10.35) 1,310 (9.51) 929 (10.45) 2,239 (9.88)

Source: Own computations based on the SLDHS 2016

3.1. Sample Composition

Table 1 presents useful information on attributes of the
sample. The table presents sample characteristics with
respect to gender distributions of middle-aged (40-60 years)
and elderly (above 60 years) individuals. Among them,
18,979 (45.56%) individuals are males, whereas 22,673 are
females (54.44%). When it concerns male individuals,
there are 12,130 (63.9%) individuals who are middle-aged
and 6,849 (36.1%) individuals who are elderly. With
respect to females, 13,779 (60.7%) individuals can be
categorized as middle-aged and 8,894 (39.3%) as elderly.

In relation to the living sector of middle-aged and elderly
people, 17.64 per cent of male participants reside in urban
areas, while 76.18 per cent and 6.18 per cent live in rural
and estate sectors. Among women, 17.8 per cent live in
urban areas, whereas 75.95 per cent and 6.25 per cent live
in rural and estate sectors. It indicates that the majority of
individuals in the sample represent the rural sector.

Sri Lanka is geographically divided into nine provinces.
Among male respondents, 4,158 middle-aged and elderly
individuals (21.91 per cent) represent the Western Province
as the highest, whereas 1,117 individuals (5.89 per cent)
from North Central Province are the lowest. Among female
respondents, 4,998 middle-aged and elderly individuals
(22.04 per cent) represent the Western Province as the
highest, whereas 1,268 individuals (5.59 per cent) from
North Central Province are the lowest.

3.2. Gender Differences and Geographic Disparities in
NCDs: Multinomial Logistic Models

The analysis indicates that women and residents in
certain provinces are more likely to report poor health

outcomes. Compared to men, women are less likely to be
in good health. However, gender cannot be recognized as a
significant factor when comparing fair vs. poor health.
Women’s financial power can be considered a significant
predictor whereas women’s household autonomy indicates
no significant effect. Older adults in the rural sector and
estate section enjoy better health than their counterparts in
urban areas. Middle-aged adults (live in Southern,
Northern, North-Western, Sabaragamuwa, and Uva
Provinces) and elderly (live in Southern, Northern, Eastern,
North-Western, North-Central, Uva, Sabaragamuwa, and
Central Provinces) enjoy significantly better health
compared to those who live in Western Province.

Based on results from multinomial logistic models
(Tables 2A and 2B), the gender of middle-aged people and
the elderly can be considered an important determinant of
their health. Middle-aged and elderly females are less likely
(26.21% and 15.85%, respectively) to be in good health
compared to their male counterparts. However, it seems
that gender cannot be recognized as an important factor in
determining the likelihood of being in ‘fair health’
compared to the ‘poor health’ category.

When it comes to examining the effects of the percentage
of females living in a family, the study found the
percentage of females in a family has a significant effect on
elderly health but a very small effect (RRR = 0.9967947, p
= 0.020) on the likelihood of being in ‘good health’
compared to ‘fair health’. For comparison with other
groups, the effect was not significant. Further, the study
found that having a male household head increases the
likelihood of being in ‘fair health’ (RRR = 1.18016, p =
0.060) for the elderly and in ‘good health® (RRR =
1.296256, p = 0.003) for middle-aged adults.
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Moreover, the study found that women’s financial power
in households has a significant effect on the health status of
middle-aged adults. Compared to ‘poor health’, women
with ‘less financial power’ (compared to ‘no financial
power’) indicate a 69.86% higher likelihood of good health
and a 58.35% higher likelihood of fair health. The
likelihood of being in ‘good health’ or ‘fair health’
increases by 127.26% and 98.84%, respectively, when
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women enjoy ‘high financial power’ in households. In
studying the impact of women's autonomy within the
household on the health status of both middle-aged adults
and the elderly, the multinomial coefficients generated
non-significant results. This indicates that there is not
enough data to conclude a significant effect of women's
autonomy on health outcomes within middle-aged adults
and the elderly groups.

Table 2A. Effects of GenDs and GeoDs on the Prevalence of NCDs: Multinomial Regression Outputs (Middle-Aged)

Variable Middle Aged Individuals (40-60 Years)
Good Health Fair Health

RRR Cl P-Value RRR Cl P-Value
Gender 0.7379546***  0.66, 0.81 0.000 0.9282288 0.82,1.04 0.211
Living Sector
Urban (Reference Category)
Rural 1.262287*** 1.13,1.40 0.000 1.146835*** 1.01,1.30 0.034
Estate 2.124561*** 1.63,2.75 0.000 1.554346*** 1.15, 2.08 0.003
Province
Western(Ref. Category)
Central 1.092915 0.93,1.27 0.251 0.9763048 0.81,1.16 0.788
Southern 1.351996*** 1.16, 1.57 0.000 1.209102*** 1.01,1.43 0.033
Northern 1.449888*** 1.22,1.71 0.000 1.01433 0.83,1.23 0.886
Eastern 0.9288036 0.79, 1.08 0.365 0.9073571 0.75, 1.09 0.303
Northern Western 1.486265*** 1.26,1.74 0.000 1.121825 0.93,1.35 0.224
North Central 1.047994 0.87,1.25 0.610 0.9687017 0.78,1.19 0.767
Uva 1.21045*** 1.00, 1.45 0.045 0.9686722 0.77,1.20 0.775
Sabaragamuwa 1.524947*** 1.28,1.80 0.000 1.220052*** 1.00, 1.48 0.047
Percentage of Females iving 0.9993668 0.99, 1.00 0.599 0.9994726 0.99, 1.00 0.705
Gender of Household Head 0.9229208 0.80, 1.05 0.239 0.9702414 0.83,1.13 0.701
Household Women Financial Power Index
No Power (Reference Category)
Poor Power 0.9854351 0.85,1.14 0.844 1.065759 0.89, 1.26 0.466
Less Power 1.69862*** 1.31,2.19 0.000 1.583472*** 1.18,2.11 0.002
High Power 2.272571%** 1.50, 3.44 0.000 1.988548*** 1.25,3.14 0.003
Household Women Autonomy Index
No Power (Reference Category)
Poor Power 0.73606*** 0.60, 0.89 0.003 0.9395305 0.74,1.18 0.600
Less Power 1.115238 0.83,1.48 0.453 1.244294 0.89,1.72 0.193
High Power 0.9772924 0.77,1.23 0.847 0.9313058 0.70, 1.22 0.613
Higher Power 1.223295** 1.00, 1.48 0.043 1.199347 0.95, 1.50 0.119
Control Varibables YES
Constant 0.8160987***  0.32,1.30 0.001 0.8160987*** 0.32,1.30 0.001
Observations 25307
Prob > chi2 0.0000
Wald chi2 939.86

Note: RRR = Relative Risk Ratio; Cl = Confidence Interval; RRR = Relative Risk Ratio; Cl = Confidence Interval. Statistical significance: ***
p<0.01, ** p<0.05, * p<0.10. n.d. = No Data; Control variables are included but not reported.

Source: Own calculations based on the latest Sri Lanka Demographic and Health Survey 2016
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Table 2B. Effects of GenDs and GeoDs on the Prevalence of NCDs: Multinomial Regression Outputs (Older-Aged)

Variable Old Aged Individuals (Above 60 Years)

Good Health Fair Health

RRR Cl P-Value RRR Cl P-Value
Gender 0.8415242***  0.72,0.97 0.020 0.9803758 0.84,1.13 0.792

Living Sector

Urban (Reference Category)

Rural 1.199662*** 1.03,1.39 0.017 1.006938 0.86,1.16 0.928
Estate 3.195752*** 2.16,4.72 0.000 1.945077*** 1.30, 2.89 0.001
Province

Western(Ref. Category)

Central 1.21489*** 1.00, 1.47 0.050 1.249688*** 1.02,1.51 0.025
Southern 1.48585*** 1.23,1.79 0.000 1.462925*** 1.21,1.76 0.000
Northern 3.12563*** 2.44,3.99 0.000 1.955409*** 152,251 0.000
Eastern 1.675578*** 1.30,2.15 0.000 1.458254*** 1.12,1.88 0.004
Northern Western 1.731919*** 1.39,2.14 0.000 1.717389 *** 1.38,2.12 0.000
North Central 1.621626***  1.20,2.18 0.001 1.635849*** 1.21,2.20 0.001
Uva 1.73205*** 1.31,2.28 0.000 1.7076028** 1.28,2.26 0.000
Sabaragamuwa 1.812485*** 1.44,2.26 0.000 1.62607*** 1.29,2.03 0.000
Percentage of Females living 0.9967947 * 0.99, 1.00 0.077 0.9984596 0.99, 1.00 0.401
Gender of Household head 1.296256***  1.08, 1.54 0.003 1.18016* 0.99, 1.40 0.060

Household Women Financial Power Index

No Power (Ref. Category)

Poor Power 1.075101* 0.83,1.38 0.571 1.028406 0.79,1.32 0.829
Less Power n.d. n.d. n.d. n.d. n.d. n.d.
High Power n.d. n.d. n.d. n.d. n.d. n.d.
Poor Power 0.9838979 0.69, 1.40 0.929 1.154592 0.80, 1.66 0.439

Household Women Autonomy Index

No Power (Ref. Category)

Less Power 0.7328928 0.46,1.14 0.175 0.7268445 0.45,1.15 0.177
High Power 1.144254 0.75,1.73 0.524 1.262399 0.82,1.92 0.282
Higher Power 0.9238795 0.65,1.31 0.659 1.097478 0.76, 1.57 0.613
Control Variables YES

Constant 0.75778*** 0.24,1.27 0.004 1577829*** 0.24,1.27 0.004
Observations 15 637

Prob > chi2 0.0000

Wald chi2 635.75

Note: RRR = Relative Risk Ratio; CI = Confidence Interval. Statistical significance: *** p<0.01, ** p<0.05, * p<0.10. n.d. = No Data;
Control variables are included but not reported.

Source: Own calculations based on the latest Sri Lanka Demographic and Health Survey 2016
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In addition, when it examines the impact of the living
sector (whether urban, rural, or estate sector) on the health
status, the results indicate that middle-aged adults who live
in rural and estate sectors recorded a higher likelihood of
being in ‘good health’ (26.23% and 112.46%, respectively)
and ‘fair health’ (14.68% and 55.43%, respectively)
compared to ‘poor health’. Similarly, the elderly who live
in rural and estate sectors recorded a higher likelihood of

being in ‘good health’ (19.97% and 219.57%, respectively).

The elderly who live in estate sectors recorded a higher
likelihood of being in ‘fair health’ (94.51%) compared to
‘poor health’. Accordingly, the living sector can be
determined as a significant health determinant of middle-
aged and elderly people in Sri Lanka. Importantly, people
living in the rural and estate sectors enjoy better health than
their counterparts in the urban sector.

Furthermore, this study analysed the effect of living
provinces on the health status of Sri Lankan adults. Results
indicated that middle-aged people residing in the Southern,
Northern, North-Western, Sabaragamuwa, and Uwa
Provinces tend to experience ‘good health’ compared to
middle-aged people residing in the Western Province,
which is more socially and economically developed area in
the country (RRRs varied from 1.352 to 1.487). Those who
live in Southern and Sabaragamuwa Provinces recorded a
higher likelihood of being ‘fair health’ status compared
‘poor health’ category. When it analysed the pattern of
health status of elderly people, the elderly people who live
in Southern, Northern, Eastern, North-Western, North-
Central, Uwa, Sabaragamuwa, and Central Provinces enjoy
a higher likelihood of being in ‘good health’ compared to
“fair health’ and ‘poor health’. Therefore, these results
indicate some significant disparities in the health status of
middle-aged and elderly people across the different living
provinces.

3.3. Effect of GenDs and GeoDs on the Prevalence of
Selected NCDs: Binary Logistic Regression
Models

Accordingly, this study used binary logistic models to
investigate specific chronic medical conditions (NCDs)
such as “heart disease, high blood pressure, asthma,
paralysis, diabetes, cancer, cholesterol, kidney disease,
cirrhosis, and mental disease”. Results are presented in
Tables 3A and 3B. Accordingly, males have recorded
lower odds for some NCDs (such as heart disease, kidney
disease, and cirrhosis) and higher odds for high blood
pressure, asthma, cancer, and cholesterol issues. Women’s
financial power shows a protective effect against heart
disease, high blood pressure, diabetes, cholesterol,
paralysis, and kidney disease. Those who live in rural and
estate sectors have lower odds of high blood pressure,
asthma, diabetes, cholesterol, and heart disease.

Findings discovered that there is a significant gender
disparity across the various NCDs. Interestingly, compared
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to females, being male was associated with a lower
likelihood of heart disease (35.68%), paralysis (43.97%),
kidney disease (55.95%), and cirrhosis (54.91%). However,
they have a higher likelihood of high blood pressure
(32.29%), asthma (45.75%), cancer (47%), and cholesterol
issues (34.51%). Interestingly, there are no gender
disparities in diabetes and mental illness.

The percentage of females living in the household seems
to have some influence on experiencing diseases such as
asthma (0.9976**), cholesterol issues (1.0017%*), and
kidney disease (1.0043*). It indicates that all odds ratios
are very close to one, indicating that there is no significant
difference in the likelihood of experiencing these diseases
in these households.

Further, the results indicate that there is not enough
evidence to claim significant associations between the
gender of the household head and certain health outcomes.
For instance, male household heads were found to have a
higher likelihood of experiencing high blood pressure (8%)
and paralysis (59.05%) compared to their female
counterparts. However, it is observed that there is no
significant association between the gender of the household
head and heart disease, asthma, cancer, diabetes,
cholesterol issues, kidney disease, cirrhosis, and mental
health disorders.

More interestingly, this study investigated the effect of
household women's financial power on the incidence of
various NCDs among middle-aged and elderly individuals
in Sri Lanka. These results suggest a potential protective
effect of higher financial power of women against heart
diseases, high blood pressure, diabetes, cholesterol issues,
paralysis, and kidney disease. However, there is no
relationship between women'’s financial power at home and
the incidence of NCDs like asthma, cancer, cirrhosis, and
mental diseases. Therefore, it indicates that there are
potential benefits of improving women’s financial power
in promoting good health outcomes.

When it examined the effect of women’s autonomy
within the household on the incidence of experiencing
NCDs, there is a certain association of autonomy and the
likelihood of having “heart diseases, high blood pressure,
asthma, paralysis, diabetes, and cholesterol”, whereas the
results do not indicate an association with respect to
diseases like “cancer, kidney diseases, and cirrhosis.
However, it is important to note that women’s household
autonomy has some association with experiencing mental
diseases. When compared to women with no autonomy,
those women who have less autonomy (0.41**) and the
highest level of household autonomy (0.63**) showed a
decreased likelihood of experiencing mental diseases with
statistical significance at the 5% and 1% error levels,
respectively.

In addition, the study examined the effect of
geographical disparities on experiencing NCDs among
middle-aged and elderly people. Accordingly, people who
reside in rural and estate sectors recorded lower odds of
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experiencing NCDs when compared to those who live in
urban areas, where they have quality and higher access to
healthcare facilities. More specifically, rural and estate
dwellers demonstrated a reduced likelihood of developing
ailments such as “high blood pressure, asthma, diabetes,

and high cholesterol”. However, the study indicates that no
significant associations were observed between living
sector and the likelihood of having cancer and cirrhosis.
Therefore, this finding revealed that rural and estate living
environments work as a protective effect against NCDs.

Table 3A. Logistic Regression Model for Selected NCDs: Odds Ratios

Variable Heart Disease High Blood Pressure Asthma Paralysis Diabetics

OR Stan. Er OR Stan. Er OR Stan. Er OR Stan. Er OR Stan. Er
Gender 0.64*** 0.03 1.32%** 0.04 1.46*** 0.07 .05***  0.06 0.95 0.03
Living Sector
Urban (Ref.)
Rural 0.89* 0.05 0.86*** 0.03 0.89**  0.04 1.32* 0.20 0.79*** 0.03
Estate 0.83 0.09 0.63*** 0.04 0.64*** 0.07 1.08 0.29 0.42*** 0.04
Province
Western (Ref.)
Central 1.02 0.08 0.93 0.04 1.19**  0.08 0.82 0.15 0.83*** (.05
Southern 0.87* 0.07 0.79%** 0.03 1.07 0.07 0.90 0.16 0.77*** 0.04
Northern 0.38***  0.04 0.60*** 0.03 0.56*** 0.05 0.73 0.15 0.64*** 0.04
Eastern 0.58***  0.06 0.88** 0.05 1.08 0.08 131 0.24 0.93 0.06
North Western 0.66*** 0.06 0.85%** 0.04 0.86**  0.06 1.06 0.19 0.74*** 0.04
North Central 0.60*** 0.07 0.78*** 0.05 0.96 0.09 111 0.23 0.82*** (.06
Uwa 0.94 0.09 0.91 0.05 0.90 0.08 0.81 0.18 0.71*** 0.05
Sabaragamuwa 0.90 0.07 0.71%** 0.04 0.79***  0.06 0.75 0.15 0.71***  0.04
if\:icrfgtage ofFemale ;00 001 100 001  089** 006 099 00l 099 001
Sex of Household head 0.98 0.07 1.08** 0.04 0.97 0.06 1.59*** 0.28 1.06 0.05
Household Women Financial Power Index
No Power (Ref.)
Poor Power 0.90 0.078 1.1032**  (0.0552) 0.93 0.06 0.94 0.16 1.24*** 0.08
Less Power 0.53*** 0.10 0.5456***  (0.0579) 0.96 0.12 0.32**  0.17 0.69*** 0.08
High Power 0.31*** (.11 0.5055***  (0.0860) 0.86 0.17 0.21 0.22 0.59*** 0.11
Household Women Autonomy Index
No Power (Ref.)
Poor Power 1.54*** (0.1963) 1.4941*** (0.1036) 1.22** 0.12 2.04*** 0.51 1.15* 0.09
Less Power 1.36* (0.2287) 1.0602 (0.1033) 1.01 0.14 1.07 0.41 0.99 0.10
High Power 0.89 (0.1415) 1.1164 (0.0914) 0.99 0.12 0.90 0.30 0.83* 0.08
Highest Power 1.07 0.14 1.01 0.07 1.04 0.10 141 0.35 0.87* 1.01
Control Variables YES
Observations 40,944 40,944 40,944 40,944 40,944
Prob > chi2 0.0000 0.0000 0.0000 0.0000 0.0000
Pseudo R2 0.0266 0.0501 0.0253 0.0386 0.0420

Note: Robust standard errors in parentheses; significance levels. *** p<0.01, ** p<0.05, * p<0.1; OR = Odds Ratios; Stan. Er. = Standard Error;

Control variables are included but not reported.
Source: Own calculations based on the Sri Lanka Demographic and Health Survey 2016
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Table 3B. Logistic Regression Model for Selected NCDs: Odds Ratios
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Variable Cancer Cholesterol Kidney Disease Cirrhosis Mental Disease
OR Stan. Er OR Stan. Er OR Stan. Er OR Stan. Er OR Stan. Er

Gender 1.47**  0.22 1.34%** 0.05 0.44*** 0.05 0.45* 0.18 1.01 0.13

Living Sector

Urban (Ref.)

Rural 111 0.19 0.85*** 0.04 1.35** 0.20 1.73 0.80 0.85 0.11

Estate 0.85 0.29 0.3125***  0.03 0.45**  0.15 nd. n.d. 0.36*** 0.11

Province

Western (Ref.)

Central 0.72 0.16 0.89*** 0.05 1.27 0.26 0.89 0.52 1.07 0.17

Southern 1.01 0.20 0.95 0.05 1.16 0.23 1.23 0.60 0.83 0.15

Northern 0.69 0.17 0.70*** 0.04 2.37*** 042 0.24 0.26 1.02 0.18

Eastern 0.41*** 0.13 0.90* 0.06 1.95*** 0.38 3.30** 0.61 0.46*** 0.12

North Western 1.48**  0.28 0.61%** 0.04 1.39* 0.27 0.38 0.29 0.48*** 0.10

North Central 0.73 0.21 0.79%** 0.06 4.42%** 0.77 0.68 0.52 0.75 0.19

Uwa 0.91 0.23 0.74%** 0.06 1.59** 034 nd. n.d. 071 0.17

Sabaragamuwa 0.66 0.17 0.82%** 0.05 112 0.24 141 0.77 1.05 0.18

if\:icrfgtage ofFemale 451 om 1.01% 0.01 101* 001 099 001 101 001

Sex of Household head 1.10 0.21 0.97 0.05 0.94 0.13 0.67 0.37 1.16 0.17

Household Women Financial Power Index

No Power (Ref.)

Poor Power 0.93 0.22 1.12* 0.07 0.92 0.14 1.24 0.85 0.96 0.19

Less Power 0.43 0.24 0.61%** 0.07 0.45* 0.18 n.d. n.d. 0.67 0.26

High Power 0.31 0.32 0.50*** 0.10 1.39 0.54 2.94 0.80 0.70 0.43

Household Women Autonomy Index

No Power (Ref.)

Poor Power 1.48 0.56 1.31%** 0.11 1.07 0.22 1.57 0.53 0.78 0.19

Less Power 0.57 0.32 112 0.13 0.98 0.30 n.d. n.d. 0.41**  0.17

High Power 0.91 0.38 1.13 0.11 0.83 0.22 0.94 1.07 0.70 0.20

Highest Power 1.01 0.35 1.05 0.09 0.78 0.16 1.32 1.24 0.63**  0.15

Control Variables YES

Observations 40,944 40,944 40,944 40,944 40,944

Prob > chi2 0.0000 0.0000 0.0000 0.0000 0.0000

Pseudo R2 0.0239 0.0468 0.0552 0.0905 0.0751

Note: Robust standard errors in parentheses; significance levels. *** p<0.01, ** p<0.05, * p<0.1; OR = Odds Ratios; Stan. Er. = Standard Error;
n.d. = No Data; Control variables are included but not reported.

Source: Own calculations based on the Sri Lanka Demographic and Health Survey 2016
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Moreover, when considering the living provinces of
middle-aged and elderly people, compared to those who
live in the Western Province, people who live in other
provinces experience a decreased likelihood of being in
poor health. More specifically, compared to people who
residing in the Western Province, it is recorded that people
experience a lower likelihood of experiencing NCDs,
particularly people who live in Central (lower odds of
having diabetics, and cholesterol), Southern (lower odds of
having heart disease, high blood pressure, and diabetics),
Northern (lower odds of having heart disease, high blood
pressure, asthma, diabetics, and cholesterol), Eastern
(lower odds of having heart disease, high blood pressure,
cancer, cholesterol, and mental diseases), North-Western
(lower odds of having heart disease, high blood pressure,
asthma, diabetics, cholesterol, and mental diseases), North-
Central (lower odds of having heart disease, high blood
pressure, diabetics, and cholesterol), Uwa (lower odds of
having diabetics, and cholesterol) and Sabaragamuwa
(lower odds of having high blood pressure, asthma,
diabetics, and cholesterol), have recorded a decreased
likelihood of having certain NCDs. However, the results
indicate significantly higher odds of experiencing kidney
disease among the people who live in agriculture-based
provinces such as Northern (237%), Eastern (195%),
Northern-Western (139%), North-Central (442%) and Uwa
(159%). Therefore, these findings revealed that living
province and NCD health outcomes of middle-aged and
elderly are closely associated.

Moreover, when it examines the living sector of people,
those residing in rural and estate sectors experienced a
significantly lower incidence of having NCDs like “high
blood pressure, asthma, diabetes, high cholesterol, and
heart disease”. Interestingly, people who live in the estate
sector experienced significantly lower odds of
experiencing mental diseases. Accordingly, it indicates that
the living sector of people has become a matter of
determining the health outcomes of people.

4. Discussion

4.1. Gender Differences in Health

This study exposed important gendered patterns among
older adults with respect to specific NCDs. These patterns
are further detailed in Table 4. Accordingly, this study
considered 41,652 individuals (middle-aged and elderly
people). Among them, 45.6 per cent (18,979 individuals)
were males, and 54.4 per cent (22,673 individuals) were
females. Within this group, 48.27 per cent of male
individuals (9,162) and 33.15 per cent of female
individuals (7,517) did not experience any NCDs. This
indicates that there is a higher reported NCD disease
burden among women.

The most experienced NCD types by both men and
women are high blood pressure, diabetes, and cholesterol.

Impact of Gender and Geographical Disparities on Health of Older Adults in Sri Lanka

Among male individuals who were experiencing NCDs,
high blood pressure (14.73%), diabetes (12.06%), and
cholesterol (9.19%) were recorded as the most common
NCDs suffered. Similarly, for women, it recorded a similar
trend. Accordingly, the most common NCDs among
women are high blood pressure (22.69%), diabetes
(13.18%), and cholesterol (14.22%). This trend highlights
the importance of gender-disaggregated health data in
policy planning for chronic disease management.

Table 4. Distribution of Self-Reported NCDs by Gender

Gender Males (N=18,979)  Female (N=22,673)
NCD Type Number % Number %
Heart Disease 995 (5.24) 987 (4.35)
High Blood Pressure 2,795 (14.73) 5,144 (22.69)
Asthma 1,103  (5.81) 1,921 (8.47)
Paralyse 262 (1.38) 215 (0.95)
Diabetics 2,288  (12.06) 2,988 (13.18)
Cancer 100 (0.53) 200 (0.88)
Cholesterol 1,744 (9.19) 3225 (14.22)
Kidney Disease 313 (1.65) 193 (0.85)
Cirrhosis 32 (0.17) 10 (0.04)
Mental disease 185 (0.97) 273 (1.20)
No NCD Suffering 9,162 (48.27) 7,517 (33.15)

Source: Own calculations based on the Sri Lanka Demographic and
Health Survey 2016

As revealed by the data, the gender of both middle-aged
and elderly people significantly influences their NCD
health status. Especially for middle-aged adults and the
elderly, compared to men, women are less likely to be in
good health conditions. Therefore, inequalities are greater
in women than in men. However, ‘gender’ itself is the most
influential factor in determining the prevalence of NCD-
related health among middle-aged adults and the elderly in
Sri Lanka. Song, et al. [30] and Thristiawati, et al. [31] also
reported that gender has shown the largest influence on
health inequalities. Thus, the traditional male and female
dichotomy of biological sex does not accurately capture
this gender inequality, as it is highly related to a complex
social system [32]. As per the ‘theory of distributive justice’
coined by Aristotle’s work, it claims that persons with
similar health requirements should have equal
opportunities to access the healthcare facilities. Therefore,
it seems that such distributive justice is not visible in the
Sri Lankan context.

In addition, this study does not support the idea that the
percentage of females living in a household and female
household headship do have an effect on the health of
individuals. This may be due to the evolving nature of
household headship, and female householders (e.g., single
parenthood, divorce, cohabitation) are more likely to live
in economically struggling households in the Sri Lankan
context.

Moreover, women’s financial power within households
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has significant effects on the health status of both middle-
aged and elderly people. Women with greater financial
resources are more likely to experience good health and fair
health status compared to those with poor health status.

This finding is also comparable to many scholarly
findings. Earnings and asset ownership reduce inequalities
in health and healthcare utilisation [33], and economic
dependence increases the likelihood of having poor health
outcomes [34]. Financial inclusion programmes such as
microfinance can have a positive effect on NCD-related
health outcomes [35]. In addition, women’s financial
empowerment is important for encouraging better health
among them [36]. Therefore, women’s financial
empowerment (employment, self-employment, starting
SMEs, and transferring from informal to formal sector
employment) will be a useful strategy. In addition,
policymakers can consider subsidising healthcare and
healthcare insurance schemes for women with financial
difficulties. Further, education opportunities, availability of
employment opportunities, and financial capital for women
can improve women’s autonomy and financial
independence in the long run.

4.2. Geographical Disparities in Health

The living sector of both middle-aged and elderly people
significantly influences their NCD health status. Especially
those who live in rural and estate sectors tend to experience
better health or have fair health outcomes relative to those
who reside in urban areas. More importantly, those who
reside in the estate sector have the highest probabilities of
being in good and fair health compared to the other two
categories.

This finding is comparable to the findings of other
research. There is a notable association between level of
urbanization and the prevalence of NCD-related outcomes
among adults in Sri Lanka [37] and in Tamil Nadu, India
[38]. Bhise, et al. [39] studied geographical disparities in
NCDs and their determinants in India and found that the
presence of NCDs is higher among urban people. Further,
this relationship is very common in low- and middle-
income countries [40], like Sri Lanka. Many studies
claimed that this is because of inadequate consumption of
fruits and vegetables, physical inactivity [41, 42],
unplanned urbanisation [37], considerable household
expenditure [43], and changing dietary habits [44].

Middle-aged adults and the elderly living in the Southern,
Northern, Eastern, North-Western, North-Central, Uwa,
Sabaragamuwa, and Central provinces are recorded to have
good health and fair health status compared to those in the
Western Province. The older adults living in the Northern,
Eastern, North-Western, and North-Central provinces
showed a statistically significant, notably higher level of
experiencing kidney disease. It indicates that exploring the
real causes behind this trend is vital, and people who live
in these provinces need targeted health intervention and
disease-specific policy intervention.
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The Western Province is the most socio-economically
developed part of Sri Lanka; both the capital city and the
commercial city of Sri Lanka are located in this province.
It is the most populated and urbanised province in Sri
Lanka. Therefore, similar policy strategies mentioned
above targeting the reduction of NCD prevalence in urban
areas will be useful. Poor public recognition of NCDs risks,
poverty, urban expansion and the rise of industry are
common reasons for the higher incidence of NCDs in South
Asia [45]. Physical inactivity and weight gain are more
common phenomena among the people in Western
Province [46], leading to NCDs. Accordingly, ‘outdoor
fitness parks’ or ‘fitness trails’ can be useful for reducing
inactivity and weight gain while ensuring sustainable urban
planning. Social media can be considered a feasible and
acceptable tool for improving exercise behaviours among
physically inactive people [47].

4.3. Implications for Theory

First, having aligned with the social determinants of
health theory, the study discoveries also supported the main
theoretical underpinning of the influence of non-medical
factors on determining the prevalence of NCD among
adults in Sri Lanka. The theory of social gradient in health
claims that health disparities are associated with
individuals”  socioeconomic  backgrounds,  where
individuals with lower socioeconomic backgrounds tend to
experience poor health compared to those in higher
brackets. As this study found mixed results, the validity of
this theory remains inconclusive.

Second, according to rural-urban health gradient theory,
it claims that ‘health outcomes follow a gradient where
individuals living in urban areas generally experience
better health outcomes compared to those in rural areas due
to urban advantage’. However, the results of this study
support the opposite. Accordingly, adults in midlife and old
age residing in the rural and estate sectors are less likely to
have NCDs compared to those residing in the urban sector.
This finding supports the notion of ‘rural advantage’,
contrary to ‘urban advantage’ explained in the rural-urban
health gradient theory.

4.4. Study Limitations

This study uses self-reported data to assess the
prevalence of NCDs. Though self-reported data are
commonly used in national surveys like SLDHS, this
approach has its own limitations, such as recall bias,
misreporting, and underdiagnosis, especially with respect
to diseases like mental illness. As a result, actual
prevalence may be underestimated.

In addition, the absence of data on the severity of NCDs
in individuals and the limited categorization of self-
reported health-related variables can be considered key
limitations of the study. Despite these limitations, a
nationally represented large sample and standardized
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survey design facilitate improving the overall reliability of
the study findings.

5. Conclusions

After we controlled for marital status, wealth, living
arrangements, educational attainments, and unhealthy
behaviour, the study revealed a significant link between
gender, geography, and NCD prevalence. Particularly,
factors such as women’s financial empowerment and rural
residence have surfaced as primary contributors to
determining NCD health status among the middle-aged and
elderly. Policymakers need to consider social gender
differences when introducing NCD-related health
interventions. It recommends that women’s financial
empowerment (through employment, self-employment,
starting SMEs, and transferring from informal to formal
sector employment) will be useful. Subsidised health care
and health care insurance schemes for vulnerable women
can be considered as intermediate solutions. Further, more
education opportunities, employment opportunities, and
financial resources for women can improve women’s
financial independence for better health in the long run.
With respect to geographical differences, adults in midlife
and old age residing in rural and estate sectors are
significantly less likely to experience NCDs. Adults in
midlife and old age living in the Western Province (the
most socio-economically developed part of Sri Lanka)
experience a higher incidence of NCD-related poor health.
After careful study of the prevalence of NCDs in urban
areas, target policy measures should be introduced.
Increased supply of fruits and vegetables to urban areas and
reduced physical inactivity through ‘outdoor fitness parks’
or ‘fitness trails’ can be useful while ensuring sustainable
urban planning in the future. Finally, this study finding
aligns with the social determinants of health theory while
challenging the rural-urban health gradient theory,
suggesting a ‘rural advantage’. Finally, gender and
geographical differences are closely associated with the
NCD prevalence of older adults in Sri Lanka. Replication
studies in this area are needed for policymakers to find
region-specific and disease-specific health policy
interventions to reduce the prevalence of NCD among older
adults.
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