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Abstract
Background  The economic crisis in Sri Lanka worsened food insecurity, with millions facing moderate-to-severe 
food shortages. This study evaluates the effectiveness of cash transfers combined with mobile health education in 
enhancing dietary diversity and food security among Sri Lankan households during the crisis.

Methods  This quasi-experimental single-group pre-post study involved 1040 eligible individuals selected through 
stratified random sampling from eligible households of Samurdhi beneficiaries and smallholder farmers. The 
intervention included a cash transfer of LKR 22,500 and weekly nutrition awareness messages via WhatsApp and SMS 
complemented by a one-time awareness session. Dietary diversity and food security were assessed using standard 
validated tools such as the Diet Quality Questionnaire and Food Security Questionnaire.

Results  Food insecurity decreased significantly from 89.3% (n = 681) in the pre-test to 76.9% (n = 533) in the post-test, 
with a 12.4% reduction (95% CI, 8.57 to 16.24, p < 0.05). The Minimum Dietary Diversity for Women improved from 
44.5 to 67.8% [23.3% increase (95% CI, 15.89 to 30.63; p < 0.05)]. The mean NCD-Protect and GDR scores increased 
significantly, indicating a higher adherence to global dietary recommendations, whereas the NCD-risk scores 
remained unchanged.

Conclusions  This study demonstrated that cash transfers combined with mobile phone-based nutritional education 
significantly improved dietary diversity and food security among low-income families in Sri Lanka during the financial 
crisis.
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Introduction
The number of hungry or undernourished individuals 
has increased since 2015, especially in Africa, West Asia, 
and Latin America, where it now affects one in nine peo-
ple worldwide [1]. The global rise in hunger and under-
nutrition since 2015 has been driven by multiple factors 
including conflict, climate change, and economic shocks. 
Conflicts in regions such as sub-Saharan Africa and 
the Middle East have disrupted food systems, whereas 
extreme weather events due to climate change, such as 
droughts, have worsened food insecurity, particularly 
in the Horn of Africa [2]. The COVID-19 pandemic has 
exacerbated the situation by disrupting livelihoods and 
global food supply chains, pushing 97 million people into 
poverty [3]. Additionally, economic inequality and rising 
food prices have made nutritious diets unaffordable for 
many [2]. It was well identified that food insecurity is a 
major contributor to poor health and nutritional deficits 
worldwide [4]. People with adequate nutrition are more 
productive and can gradually create opportunities to 
break the cycles of poverty and hunger. Adequate nutri-
tional intake helps reduce the risk of noncommunicable 
diseases (NCDs) and increases longevity [5].

Undernutrition, overnutrition, and micronutrient defi-
ciencies are the three forms of malnutrition affecting the 
world, particularly in low- and middle-income countries, 
such as Sri Lanka [1]. Each type of malnutrition poses a 
serious risk to human health. According to the latest sta-
tistics, approximately 10% of children under the age of 
five suffer from wasting, 17% are underweight, and 10% 
are stunted in Sri Lanka [6]. Additionally, the low birth 
weight rate of children in Sri Lanka is 15.7% [7]. With 
the current economic turmoil, approximately 3.9  mil-
lion people (17% of the population) were estimated to be 
moderately acute food insecure and 10 000 people were 
severely food insecure [8]. In marginalised areas, poor 
eating practices are eminent, leading to macronutrient 
imbalance and micronutrient deficiency. In addition, it 
is estimated that 63.2% of women of reproductive age 
do not meet the criteria for minimum food diversity and 
security [9]. Furthermore, the situation is predicted to 
worsen if inadequate lifesaving assistance and livelihood 
support are not provided [8].

mHealth, or mobile health, refers to the use of mobile 
devices such as smartphones, tablets, and other wire-
less technologies to support healthcare and public health 
practices. It encompasses a wide range of applications, 
including health monitoring, diagnostic tools, communi-
cation between healthcare providers and patients, remote 

patient monitoring, and health education [10]. The use 
of mHealth to improve nutrition knowledge and prac-
tice is a novel method in many countries. For example, 
the Mobile Alliance for Maternal Action (MAMA) sup-
ports country programs in Bangladesh, India, South 
Africa, and Nigeria, and delivers vital health messages to 
new and expectant mothers via their mobile phones and 
mHealth SMS text messaging services to improve mater-
nal, foetal, and infant health outcomes [11]. “Aponjon” (a 
mobile phone-based mHealth service) is another such a 
programme which is operating in Bangladesh, under the 
MAMA program for expecting and new mothers [12]. 
The importance of mHealth is also highlighted in stud-
ies in the region, which suggest that text message-based 
mHealth interventions in under-resourced settings could 
be encouraged and may result in higher service cover-
age and ultimately improve health and nutrition prac-
tices [13]. Furthermore, the use of mHealth to improve 
nutrition education has been documented and found to 
be effective among pregnant and nursing mothers in Sri 
Lanka [14].

In this note, nutrition-related practices can be rein-
forced by nutrition education using mHealth to change 
behaviours and habits that contribute to poor health 
during crises. This can be done by creating motiva-
tion for change among people to establish desirable 
food and nutritional behaviours to promote and protect 
good health. In addition, people are encouraged to learn 
new nutritional information and develop the attitudes, 
skills, and confidence needed to improve their nutrition 
[15]. However, there is limited evidence regarding the 
effectiveness of mHealth interventions in lower middle-
income countries (LMIC) [16]. Furthermore, current 
evidence is insufficient to determine the effectiveness 
of mHealth in promoting healthy eating among adults 
[17]. Therefore, this study aimed to evaluate an interven-
tion targeting cash transfers and a mobile phone-based 
health education intervention for Samurdhi beneficiaries 
and smallholder farmers during the economic crisis, and 
whether the intervention had improved dietary diversity 
and household food security.

Methods
We conducted a quasi-experimental single-group pre-
post study in the Divisional Secretariat (DS) of the 
Mulathiv and Monaragala districts (Fig. 1). There are 25 
District Secretariats in the country, each of which cor-
responds to one of the 25 administrative districts. Led 
by a District Secretary, these secretariats oversee the 
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Fig. 1  Map of Sri Lanka showing study areas
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Divisional Secretariats, with each district typically having 
five to 25 Divisional Secretariats under its jurisdiction. 
As a result, Divisional Secretariats provide administra-
tive coverage across the entire island [18]. The DS areas 
were selected according to the recommendations of the 
Department of Samurdhi Development. Monaragala dis-
trict consists of 11 DS areas: Sevenagala, Thanamalwila, 
Wellawaya, Buttala, Monaragala, Siyambalanduwa, Mad-
ulla, Bibile, Medagama, Badalkumbura, and Kataragama. 
The Mullaitivu district consists of six divisional secre-
tariat areas: Manthai East, Thunukkai, Maritime Pattu, 
Oddusudan, Pudukkuduirippu, and Welioya. Three DS 
areas (Thanamalwila, Wellawaya, and Siyambalanduwa) 
were selected from the Monaragala District. All six DS 
areas were selected from Mullaitivu District. This study 
was conducted between November 2022 and March 
2023. In 1994, the Samurdhi Program was launched by 
the newly elected Sri Lankan Government as a national 
strategy to alleviate poverty and the Samurdhi Minis-
try was established. The present government is likewise 
committed to the ideals and goals of the programme 
and plans to further intensify and improve the approach 
based on its initial experiences are under way. This pro-
gramme covers one-third of the entire population of Sri 
Lanka, with about 1.2 million poor families. It is funded 
in its entirety by the Government of Sri Lanka [19]. A 
Samurdhi beneficiary who is a permanent resident of the 
Area of Authority, being an adult with the appropriate 
physical and mental fitness, is eligible to obtain member-
ship in a Samurdhi community-based organisation [20].

All eligible households of Samurdhi beneficiaries (con-
sisting of a household with a pregnant mother or a nurs-
ing mother, household with a child under five years, 
households with a chronic illness, households with a 
disability), and smallholder farmers in the Mulathiv and 
Monaragala districts. These strata are the categories used 
by the Department of Samurdhi Development. Samurdhi 
beneficiaries are the lowest-income category identified by 
the government to provide subsidies from 1995. Small-
holder farmers were also identified in the low-income 
category in these areas.

Study population
The sample size was calculated using a standard formula 
[21]. The estimated sample size was 1040 individuals. 
Stratified random sampling was used because a complete 
sampling frame was available. There were 4,250 families 
of Samurdhi beneficiaries and 570 smallholder farm-
ers residing in both Mulathiv and Monaragala districts. 
The total population is 4820. The lists were provided by 
DS office officials. Those who had temporarily stayed 
in the area and had not stayed in the area within the 
last six months before project initiation were excluded. 
After identifying the five strata of this population named 

“families with a pregnant or nursing mother”, “families 
with children under five years”, “families with a disabled 
person”, “families with a chronic disease person”, and 
“families with smallholder farmers”, stratified sampling 
method was used to select the families. In each stratum, 
208 families were selected using a random number table.

Study instrument
A pre-tested interviewer-administered questionnaire was 
used to collect the data. Data were collected from the 
main beneficiaries of the selected families from Samurdhi 
beneficiaries and the breadwinners of the selected small-
holder farmer families. The questionnaire consisted of 
two sections. Section one consisted of sociodemographic 
and economic details. Section two consisted of ques-
tions related to dietary assessment tools (dietary diversity 
and food security). Standard validated tools, such as the 
Diet Quality Questionnaire (DQQ) [22] and 6-item Food 
Security Questionnaire [23], were used. Interview guides 
were developed to maintain the uniformity of mobile 
phone-based data collection. We pretested the tool with 
ten participants.

Dietary assessment tools
For the purpose of our study, Dietary Diversity (DD) was 
defined as “the number of different foods or food groups 
consumed over a given reference period” [24]. Dietary 
diversity was measured using the Diet Quality Question-
naire (DQQ). This standardised, low-burden tool can be 
used for dietary assessment at the population level [25]. 
The DQQ consists of yes/no questions about the diet 
consumed in the previous 24  h. Scoring for each food 
group was binary (0: not consumed; 1: consumed). It cor-
responds to 29 food groups and has been validated in 
Sri Lanka [22]. The following indicators were calculated 
using the DQQ tool in the two selected districts, both 
pre- and post-intervention.

Diet Quality indicators
MDD-W
The Minimum Dietary Diversity score for women (MDD-
W) was calculated using the following 10 food groups: 
(1) grains, white roots, tubers, and plantains; (2) pulses 
(beans, peas, and lentils); (3) nuts and seeds; (4) milk 
and milk products; (5) meat, poultry, and fish; (6) eggs; 
(7) dark green leafy vegetables; (8) other vitamin A–
rich fruits and vegetables; (9) other vegetables; and (10) 
other fruits [25]. We used the normal standards for cal-
culating the MDD-W of consumption of five or more 
of the above-mentioned food groups which indicates 
a higher likelihood of micronutrient intake for females 
aged 15–49 years [26–28]. The MDD-W was defined as a 
dichotomous indicator (0 or 1).
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NCD-Protect score
The NCD-Protect score was calculated from nine food 
groups according to international literature [29, 30]. The 
nine food groups included: (1) whole grains; (2) pulses; 
(3) nuts and seeds; (4) vitamin A–rich orange vegetables; 
(5) dark green leafy vegetables; (6) other vegetables; (7) 
vitamin A–rich fruits; (8) citrus; and (9) other fruits. 
The NCD-Protect score was calculated by summing the 
scores of each food group, with a higher score indicating 
adherence to global dietary recommendations (GDRs) on 
healthy components.

NCD-Risk score
The NCD-Risk score was calculated from eight food 
groups according to the international literature: (1) soft 
drinks (sodas), (2) baked/grain-based sweets, (3) other 
sweets, (4) processed meat (double-weighted), (5) unpro-
cessed red meat, (6) deep fried food, (7) fast food and 
instant noodles, and (8) packaged ultra-processed salty 
snacks. The NCD-Risk score ranges from 0 to 9 and 
reflects adherence to GDRs on diet components to limit 
or avoid. A higher score indicates a lower likelihood of 
meeting the GDRs on dietary risk factors for NCDs [29, 
30].

GDR score
The GDR score is calculated by subtracting the NCD-
Risk from the NCD-Protect and transforming it to a 
positive range by adding 9, and is expressed as the mean 
population score [29, 30]. The GDR score ranges from to 
0–18 with higher scores representing more GDRs on a 
healthy diet.

Food security
For the purpose of this study, we defined food security 
as “the capacity of a household to procure a stable and 
sustainable basket of adequate food” [31]. We used the 
Household Food Security Survey Module: Six-Item Short 
Form [32]. We categorised food security status as fol-
lows: a score of 0–1; High or marginal food security; a 
score of 2–4; Low food security; a score of 5–6; Very low 
food security. Thereafter, for the purpose of analysis we 
amalgamated categories to make it dichotomous, 0–1 is 
defined as ‘food secure’ and the other two categories in 
combination as ‘food insecure’ [33].

Intervention
The intervention consisted of two components. The first 
component consisted of a cash transfer of LKR 22,500 to 
the beneficiary to purchase healthy and nutritious food 
for the household. The second component consisted of 
nutrition awareness messages on how to use cash for 
optimum nutrition of the family. The messages were 
developed by the principal investigator in consultation 

with other relevant stakeholders to ensure a consensus-
based approach to content creation. Messages were 
developed under the themes of child feeding, feeding 
practices, food-based dietary guidelines, and cash man-
agement focusing on nutrition, gender, parental care, 
and food security. We used previously tested 19 text and 
social media messages. We developed messages in the 
Sinhala and Tamil languages using a simple and easy-to-
understand language. The description of message devel-
opment and sample content was similar to that described 
in our previous study [14]. The messages developed 
were tested on ten people who were not selected for this 
study. The messages were delivered through WhatsApp 
and SMS portals weekly. Participants with smartphones 
received messages via WhatsApp, whereas those without 
smartphones received messages via SMS. Although we 
did not specifically adapt the message format based on 
the phone type, the content was designed to be accessible 
across both platforms. In addition, a one-time awareness 
session was conducted by the researchers for the study 
participants with the coordination of the district Health 
Education Officers (HEOs) in the two districts. The ses-
sion was planned midway through the intervention. The 
intervention lasted for eight weeks.

Data collection
We first collected phone numbers from the DS division 
list and recruited eligible participants over the phone 
for the study. The data were collected by trained enu-
merators. A total of 1040 participants were invited to 
participate in this study. Our primary approach was to 
contact the designated beneficiaries of the family for 
data collection across all components. If a beneficiary 
was unavailable, another household member answered 
the questionnaire. When the beneficiary was a child 
under five years of age, their mother or father provided 
responses. In the case of a beneficiary with a disability, if 
they were able to answer, we contacted them directly. If 
not, family members answered the questionnaire on their 
behalf. We were unable to trace 265 participants even 
after repeated attempts. The questionnaire was prepared 
using Kobo Toolbox, and a pre-test was administered to 
the participants. Following the intervention, the partici-
pants were contacted again for the post-test. A procedure 
similar to that used in the pretest was adopted.

Data analysis
We conducted a pre-post unmatched analysis of the 
data based on the collected indicators. Data were ana-
lysed using the Statistical Package for Social Sciences 
(SPSS) version 24. We conducted a descriptive analy-
sis with frequency distribution for nominal variables, 
means and standard deviations for continuous vari-
ables, and percentages and 95% confidence intervals for 
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categorical variables. Statistical significance was set at 
p < 0.05. Ethical clearance was obtained from the Post-
graduate Institute of Medicine, University of Colombo, 
160, Prof. Nandadasa Kodagoda Mw, Colombo 07, Sri 
Lanka. We obtained verbal and short mobile phone text-
based informed consent from all participants (ERC/
PGIM/2022/183).

Results
Out the 1040 selected participants in the initial study, 
775 responded to the pre-test assessment with a response 
rate of 74.5%. We were unable to trace 265 participants 
because of incorrect addresses or phone numbers. In 
the post-assessment period, 693 participants responded, 
with a response rate of 89.4% (Fig.  2). We were unable 
to trace some participants because of incorrect contact 
information, and multiple attempts were made to reach 
them. Basic socio-demographic characteristics (age, 
respondent status, language reading, level of education, 
ownership of mobile phones, and usage of TV/radio) of 

the participants who were lost to follow-up did not statis-
tically differ from the study participants.

Socio-demographic characteristics of the participants
In the sample, nearly 61% (n = 472) were from Monaragala 
district and 54.5% (n = 422) were males, with 81%(n = 628) 
in the age range of 31 years or more. The majority were 
of the Sinhala ethnicity (61%, n = 473). Only 35.6% 
(n = 258) of the participants used smartphones (Table 1). 
The majority stated that health messages were deliv-
ered through public health midwives, family members, 
or television (Supplementary Table 1). The majority of 
smartphone users used WhatsApp, YouTube, and Face-
book social media platforms (Supplementary Table 2). 
Only 15.1% (n = 117) of the participants verified the social 
media information they received.

The percentage of food insecurity in the pre-test 
(89.3%, n = 681) reduced in the post-test (76.9%, n = 533). 
The difference was 12.4% (95% CI, 8.57 to 16.24) which 
was statistically significant (p < 0.05).

Fig. 2  Flow diagram of study participants at each stage
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Characteristic Number %
District
Monaragala 472 60.9
Mullathiv 303 39.1
Sex
Female 353 45.5
Male 422 54.5
Age
16 years or less 4 0.5
17 years to 20 years 4 0.5
21 years to 30 years 139 17.9
31 years or more 628 81.0
Participant category
Samurdhi beneficiary 614 79.2
Smallholder farmer 161 20.8
Samurdhi beneficiaries’ subcategory based on family characteristics (n = 614)
Pregnant mothers 19 3.1
Nursing mothers 135 22.0
Under 5 year children 152 24.8
People with disability 156 25.4
People with chronic diseases 152 24.8
Spoken Language
Sinhala 473 61.0
Tamil 302 39.0
Reading Language
Sinhala 472 60.9
Tamil 302 39.0
English 1 0.1
Education Level
Grade 1 to 13 715 92.3
Graduate 4 0.5
Diploma and other professional qualification 3 0.4
No Schooling 53 6.8
Income
Rs.10,000 or below 341 44.0
Rs.10,001 to Rs.20,000 253 32.6
Rs.20,001 to Rs.30,000 112 14.5
Rs.30,001 or more 69 8.9
No of Family Members
1 26 3.4
2 122 15.7
3 208 26.8
4 221 28.5
5 154 19.9
6 34 4.4
7 08 1.0
8 01 0.1
9 01 0.1
Financially dependent family members
0 130 16.8
1 121 15.6
2 178 23.0
3 183 23.6
4 130 16.8

Table 1  Sociodemographic characteristics of the participants (n = 775)
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The Minimum Dietary Diversity for Women to mea-
sure micronutrient adequacy was ‘adequate’ in 44.5% 
(n = 158) in the pretest and it was increased to 67.8% 
(n = 206) in the post test. The difference was 23.3% (95% 
CI, 15.89 -30.63). The results were statistically significant 
(p < 0.05).

The mean NCD-Protect score and total GDR-score 
were higher in the post-test than in the pre-test, and 
the difference was statistically significant. However, the 
NCD-risk score remained more or less the same, and 
the difference was not statistically significant (Table  2). 
Table 3 shows the frequency distributions of food group 
scores for the NCD-Protect and NCD-risk scores.

Discussion
Our findings indicate that cash transfers and subsequent 
mobile phone-based nutritional education interventions 
are associated with improvements in dietary diversity 
and household food security in the target low-income 
population. By delivering messages through WhatsApp 
and SMS portals on a weekly basis, supplemented by 
one-time awareness sessions, we aimed to address the 
key nutritional challenges faced by low-income families 
during a financial crisis.

The majority of the participants in the study were male 
(54.5%). This differed from the general population char-
acteristics of Sri Lanka, where the percentage of males 
was 49% [34]. However, this discrepancy can be attrib-
uted to the overrepresentation of Samurdhi beneficiaries 
and smallholder farmers, who predominantly consist of 
men and serve as primary breadwinners in their families. 
We prioritised the main beneficiary as the participant, 
and in cases where the main beneficiary was unavailable, 
we conducted surveys with family members.

The majority of the study participants (61.0%) belonged 
to the Sinhalese-speaking community, whereas only 39% 
were Tamil-speaking. The educational attainment of our 
study participants was evidenced by a major proportion 

Table 2  Non-communicable disease -protect score, -risk score & 
Total GDR-score of the pre and post sample
Diet quality indicator Pretest 

(n = 780)
Posttest 
(n = 694)

Significance

Mean SD Mean SD
NCD Protect score 3.57 1.54 4.04 1.495 P < 0.001
NCD Risk score 1.97 1.678 2.02 1.494 P = 0.545
Total GDR score 10.60 1.653 11.02 1.827 P < 0.001

Table 3  Frequency table of total non-communicable disease-protect score, -risk score & Total GDR dscore of the sample
Score NCD-Protect score NCD-risk score

Pre
(n = 780)

Post (n = 694) Pre
(n = 780)

Post (n = 694)

Frequency (%) Frequency (%) Frequency (%) Frequency (%)
0 6 0.8 7 1.0 94 12.1 92 13.3
1 38 4.9 22 3.2 351 45.0 260 37.5
2 148 19.0 75 10.8 40 5.1 50 7.2
3 210 26.9 146 21.0 191 24.5 183 26.4
4 193 24.7 176 25.4 47 6.0 59 8.5
5 122 15.6 151 21.8 36 4.6 44 6.3
6 36 4.6 89 12.8 8 1.0 5 0.7
7 10 1.3 23 3.3 0 0 1 0.1
8 3 0.4 5 0.7 0 0 0 0
9 14 1.8 0 0 13 1.7 0 0

Characteristic Number %
5 25 3.2
6 06 0.8
7 02 0.3
Food expenditure
Rs.5000 or below 102 13.2
Rs.5001 to Rs.15,000 416 53.7
Rs.15,001 to Rs.30,000 234 30.2
Rs.30,001 or more 23 3.0
Phone type (n = 724)
Feature Phone 466 64.4
Smart Phone 258 35.6

Table 1  (continued) 
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(92.3%) completing Grade 1–13 of education. However, 
it is noteworthy that a significant number of the partici-
pants (6.8%) reported no formal education. This finding 
highlights the presence of educational disparities within 
our study population, indicating barriers to accessing or 
completing formal schooling in a subset of individuals. 
To further contextualise our findings, we referred to cen-
sus data from 2021, which indicated high literacy levels in 
both the Monaragala district (91.7%) and the Mullaitivu 
district (91.4%). This alignment with regional literacy 
rates suggests that our study sample is representative of 
a broader population in terms of educational attainment 
and literacy level [35].

The findings of this study revealed a notable reduction 
in the percentage of food insecurity from the pre-test to 
the post-test phases. Specifically, the proportion of par-
ticipants experiencing food insecurity decreased from 
89.3% in the pre-test to 76.9% in the post-test, represent-
ing a significant reduction of 12.4% (95% CI, 8.57–16.24). 
This substantial decrease indicates an improvement in 
the overall food security status of participants following 
the intervention. The observed shift towards a higher 
proportion of individuals experiencing food security 
further supports the effectiveness of the intervention in 
addressing nutritional needs and promoting food access 
within the study population. In providing a broader con-
text, food insecurity remains a significant global chal-
lenge across various demographic groups. For example, 
a meta-analysis of 31 studies found that food insecurity 
affects 49.2% of Iranian households, 67.0% of children, 
61.0% of mothers, 49.0% of adolescents, and 65.0% of 
the elderly [36]. These findings emphasise the pervasive 
nature of food insecurity and underscore the importance 
of targeted interventions, such as that used in this study.

The mean value of the total NCD-Protect score demon-
strated an increase in the post-test phase compared with 
the pre-test phase, indicating a statistically significant 
improvement following the intervention. This observed 
increase in the mean NCD-Protect score suggests a posi-
tive impact of the intervention on participants’ adoption 
of behaviours and practices known to mitigate the risk of 
NCDs. Specifically, this implies an enhancement in their 
adherence to health-promoting activities and preventive 
measures. The increase in the NCD-Protect score not 
only signifies a statistical improvement, but also under-
scores a potential enhancement in participants’ overall 
health-related behaviours, such as dietary choices. Addi-
tionally, contextualising these findings within a broader 
global perspective, the comparison with NCD-Protect 
scores from India, Bangladesh, and Pakistan, which stood 
at 3.4, 2.9, and 3.2, respectively, underscores the rela-
tive efficacy of the intervention in the study population 
[37]. This cross-national comparison illuminates regional 
disparities and highlights potential areas for targeted 

interventions and policy implementations to effectively 
address diet as an NCD protective factor.

Although our NCD-risk score increase may appear 
modest, the absolute value signifies a participant’s sus-
ceptibility to developing non-communicable diseases. 
Compared to Sri Lanka, neighbouring countries such as 
India, Bangladesh, and Pakistan (with scores of 1.5, 1.5, 
and 1.4, respectively) exhibit significantly lower NCD 
risk scores [37]. This discrepancy suggests a potentially 
distinctive health risk profile across these regions, high-
lighting the importance of dietary modification. There is 
a clear need for customised interventions and strategies 
to combat the prevalence of NCDs effectively.

Considering the GDR scores of neighbouring countries 
such as India, Bangladesh, and Pakistan, 10.9, 10.4, and 
10.8, respectively [37], it is evident that the post-inter-
vention mean GDR score of 11.02 among our partici-
pants signifies a noteworthy adherence to healthy dietary 
patterns. This increase not only reflects an improvement 
in participants’ dietary behaviours but also suggests a 
closer alignment with global dietary recommendations. 
Such findings indicate a positive impact of the interven-
tion on fostering healthier dietary habits within our study 
population, particularly when compared to dietary prac-
tices in neighbouring countries.

The findings regarding MDD-W provide valuable 
insights into the micronutrient adequacy of participants’ 
diets before and after the intervention. In the pretest 
phase, 44.5% of participants were classified as having 
‘adequate’ dietary diversity, indicating the consumption 
of a variety of food groups essential for meeting micro-
nutrient needs. Following the intervention, this propor-
tion increased significantly to 67.8%, reflecting a notable 
improvement in dietary diversity among the participants. 
The observed difference of 23.3% (95% CI, 15.89–30.63) 
between the pre-test and post-test MDD-W percentages 
emphasises the effectiveness of the intervention in pro-
moting a more diverse and nutritious diet among par-
ticipants. Although the observed difference was higher 
in our study, it is important to note that the MDD-W 
percentage obtained in our study was lower than that 
reported in previous studies conducted in the country 
(67.8% vs. 96.9%) [14]. This may be mainly due to dif-
ferences in the sociodemographic characteristics of our 
population, or it could be attributable to the amount of 
cash received from the intervention being inadequate to 
access a balanced diet. Overall, MDD-W has been found 
to be very low in similar international studies where the 
population suffers from poverty [38].

Strengths and limitations
In acknowledging the strengths of this research, it is 
notable that the utilisation of multilingual question-
naires in both the Sinhala and Tamil languages facilitated 
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the inclusion of diverse ethnic groups across Sri Lanka. 
By including multiple strata within the population, such 
as households with specific demographic characteristics 
and health conditions, this study enhanced the represen-
tativeness of the sample. The use of stratified sampling 
ensures adequate representation from each subgroup, 
minimising bias and increasing the generalisability of the 
findings. While the use of stratified sampling ensured 
adequate representation from each subgroup, minimising 
bias, and increasing the generalisability of our findings, 
we did not calculate weighted averages for the analysis. 
Although this approach could have enhanced the robust-
ness of our results, it is beyond the scope of the current 
study.

The study’s reliance on validated tools for data collec-
tion, such as the Diet Quality Questionnaire (DQQ) [22] 
and the Food Security Questionnaire [23], enhances the 
reliability and validity of the data collected. Utilising 
both digital platforms and in-person sessions increases 
accessibility and effectiveness, catering to the varying 
preferences within the target population. Overall, these 
strengths underscore the methodological rigor, inclusiv-
ity, and comprehensiveness of the study, positioning it to 
generate reliable findings and effectively address the mul-
tifaceted health and nutritional needs of the community.

This study has some limitations. The single-group pre-
post design, while enabling comparisons before and after 
the intervention, lacks a control group, limiting the ability 
to attribute observed changes solely to the intervention 
and potentially confounding results with external factors. 
The use of self-reported data collected via interviewer-
administered questionnaires may be susceptible to social 
desirability and recall bias, particularly regarding dietary 
habits and food security status, impacting the reliability 
and validity of the findings. One limitation of this study 
was the potential difficulty in message accessibility for 
participants with no formal education or limited literacy 
skills. Although we ensured that the messages were sim-
ple and easy to understand using clear language and visu-
als where possible, the full accessibility of the messages 
may have been constrained. In cases where participants 
faced challenges in reading or understanding messages, 
family members or caregivers were encouraged to assist. 
However, reliance on such support may have affected the 
participants’ direct engagement with the intervention 
content. Lastly, the relatively short duration of the inter-
vention, spanning eight weeks, may not allow sufficient 
time for significant and sustainable changes, warranting 
longer follow-up periods to comprehensively assess the 
intervention’s effectiveness over time. Additionally, we 
did not collect specific information on how financial aid 
was allocated to different household needs. Furthermore, 
we did not capture other concurrent low-income support 
programs (non-governmental) that were parallel to our 

intervention. These support programs may have influ-
enced our findings. However, to our knowledge, no other 
government programs provide financial aid for nutri-
tional improvements.

Conclusions and recommendations
In conclusion, this study has provided valuable insights 
into the effectiveness of cash transfers and subsequent 
mobile phone-based nutritional education interventions 
aimed at improving dietary diversity and food security 
among low-income families during a financial crisis in 
two selected districts of Sri Lanka. The results indicated 
significant improvements across various indicators, 
including reductions in food insecurity, enhancements in 
dietary diversity, and positive shifts in nutrition practices 
among participants. These findings suggest that targeted 
interventions focusing on promoting dietary diversity 
and addressing food insecurity can play a crucial role in 
enhancing the nutritional well-being of low-income fami-
lies during times of economic hardships. Future research 
should explore the mechanisms underlying this reduction 
in food insecurity and evaluate the long-term sustainabil-
ity of the effects of the intervention. Additionally, qualita-
tive investigations may provide insights into participants’ 
experiences and perceptions of the intervention, enhanc-
ing our understanding of its impact on food security out-
comes. While the findings indicate positive outcomes in 
improving dietary diversity and food security in the study 
population, it is important to acknowledge that the sin-
gle-group pre-post design, without a control group, limits 
the ability to attribute these changes solely to the inter-
vention. External factors may have influenced the results. 
Future studies should consider incorporating a control 
group to strengthen the evidence and to provide clearer 
insights into the direct impact of similar interventions.

Additionally, we acknowledge that we did not capture 
other concurrent low-income support programs running 
in parallel with our intervention. These programs may 
have influenced our findings and should be considered 
when interpreting the results. Capturing data on con-
current support programs would provide a more com-
prehensive understanding of the factors that influence 
dietary diversity and food security. By considering these 
elements, researchers can better isolate the effects of spe-
cific interventions and contribute to more effective strat-
egies for improving nutrition in low-income populations.
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