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Abstract
As Pakistan’s population ages and traditional care structures evolve,
there is increasing interest in technological solutions for supporting
older adults at home. This study investigates the potential of social
assistive robots (SARs) in Pakistani homes, focusing on cultural
values, inter-generational living, and limited access to such tech-
nologies. In a 3-day mixed-methods home study, 14 older adults
interacted with a SAR communicating in Urdu. Through obser-
vations, interviews, and questionnaires, we evaluated the robot’s
acceptability, engagement, and cultural compatibility. The results
highlighted the need for culturally sensitive design, emphasising
the role of robots as companions rather than replacements for hu-
man care, and the importance of robot’s ability to communicate in
Urdu. We discuss how SARs could be designed to reflect the char-
acteristics of Pakistani households, including faith, family values,
everyday routines, and environmental factors. Our design consid-
erations can benefit research on deploying SARs to support older
adults in Pakistan and similar cultures.

CCS Concepts
• Human-centered computing→ User studies; Collaborative in-
teraction; • Computer systems organization→ Robotics.
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1 Introduction
In Pakistan, the ageing population is growing rapidly [89], present-
ing challenges in addressing the social, emotional, and practical
needs of older adults [88]. Many older individuals experience lone-
liness and barriers to accessing services due to physical, practical,
or social limitations [88, 94]. These challenges are exacerbated by
evolving family structures [6, 41], as relationships between parents
and children are often affected by migration, work commitments, or
urbanisation [42]. While technology could help, supporting older
adults in Pakistani households would require solutions that are
culturally sensitive and technologically adaptable.

The integration of robotics in caregiving and companionship
roles has gained traction globally [57, 107]; however, their applica-
tion in culturally diverse [61] and linguistically specific contexts
like Pakistan remains underexplored. Introducing a robot that com-
municates in Urdu and meets the needs of older adults in Pakistan
offers a promising approach to improving their overall well-being
[12, 58]. By communicating in their native language, understanding
their culture, and addressing users’ preferences, a social robot could
provide companionship, assist with daily tasks, and enhance users’
acceptance and engagement with the robots [10]. However, there
is limited research on how such robots could be perceived within
one’s home. Therefore, our research explored Pakistani older adults’
attitudes towards and engagement with an Urdu-speaking social ro-
bot in home environment and factors influencing its acceptance. We
conducted a 3-day mixed-methods home study with 14 older adults
to understand their expectations towards social assistive robots
(SARs) and the potential impact of a robot on their households, and
to identify the factors that influence acceptance and engagement.

Our work makes three contributions. Since this is, to the best of
our knowledge, the first study to explore older adults’ perceptions
of social companion robots within their home settings in Pakistan,

https://orcid.org/0009-0009-3685-2452
https://orcid.org/0000-0001-8111-9967
https://orcid.org/0000-0002-0871-939X
https://orcid.org/0000-0001-5006-4262
https://orcid.org/0000-0001-9021-0615
https://creativecommons.org/licenses/by/4.0
https://creativecommons.org/licenses/by/4.0
https://doi.org/10.1145/3772318.3790658
https://doi.org/10.1145/3772318.3790658


CHI '26, April 13�17, 2026, Barcelona, Spain Ahamd et al.

it enhances our understanding of how older adults perceive a social
companion robot in their homes. Second, our research provides
both empirical evidence and practical insights into the potential
role of social robots in Pakistani households. Lastly, we provide
recommendations to maximise the bene�ts of these robots for older
adults in their home settings, as well as design considerations for
researchers considering the deployment of robots in Pakistan and
similar contexts.

2 Background
2.1 Technological Solutions for Ageing

Populations: A Global Perspective
As global life expectancy increases [18] and fertility rates decline
[96], many countries are experiencing rapid demographic shifts to-
ward ageing populations. This shift presents signi�cant challenges
for healthcare systems, caregiving infrastructure, and social support
networks [88]. In response, researchers are turning to technological
innovations � including robotic solutions � as a means to support
the independence, health, and well-being of older adults [21, 108].

Robots are increasingly used in older adults' care, serving a range
of functions from physical assistance [16] to social companionship
[5]. Such robots are broadly categorised as socially assistive robots
(SARs), which are designed to help older adults perform daily tasks
[35], monitor their health [16], remind them to take medications
[13, 105], or simply provide conversation and reduce feelings of
loneliness [15, 24]. For example, Ostrowski et al. [77] examined
the long-term (12 months) use of SARs for older adults in their
home settings in the USA. Their results show that the participants
perceived the robot positively. Although there was a signi�cant
di�erence between initial and later interactions (due to the novelty
e�ect), the older adults still recognised the robot's bene�t in manag-
ing their daily routines and health. However, the question remains:
are such robots suitable for everyone? To answer this, SARs are
being tested in di�erent regions around the world, particularly in
Asia, to evaluate their potential value.

Asian countries like South Korea [57] and China [111] are be-
ginning to integrate robotic technologies in everyday contexts and
adapting them to local needs, languages, and caregiving traditions.
This shows that the robots must not only function technically, but
also align with the values, expectations, and communication styles
of the communities they serve. However, countries across Asia
have cultures, languages, and traditions that di�er signi�cantly
from one another. For instance, in developing countries such as
Pakistan, the ageing population is rapidly increasing [89], creating
a growing need for technological support to promote independent
living among older adults [69, 90]. However, the country's low lit-
eracy rate [48], little exposure to technologies [90], di�erences in
sociocultural practices, and limited English pro�ciency highlight
the importance of designing SARs that are culturally appropriate,
available in the local language, and easy to use [12].

2.2 The Role of Language and Culture in
Technology Acceptance and Engagement

As technological advancements bring social and assistive robots into
more domestic environments [33, 40, 99], there is growing interest

in how these tools can support older adults � particularly in ageing
populations where caregiving resources may be limited [58]. In
Human-Computer Interaction (HCI) and Human-Robot Interaction
(HRI), researchers increasingly acknowledge that the success of
such technologies is not purely technical but heavily in�uenced by
the social environment, and linguistic [97] and cultural dynamics
[64]. Among these, language and culture play an important role
in how users perceive, interact with, and ultimately adopt new
technologies [43, 76].

In the context of Pakistan, a multilingual country with deep-
rooted cultural norms and a rapidly ageing population [89], the
need for culturally adapted technologies is particularly important.
While English is often the default language in technological in-
terfaces, a signi�cant proportion of older adults in Pakistan are
more comfortable communicating in Urdu, the national language
[12]. This language gap presents a barrier to accessibility, particu-
larly for assistive technologies that rely on voice interaction [84].
Recognising this, recent e�orts have focused on exploring robots
capable of engaging with users in Urdu [12, 58]. However, design-
ing such technologies requires more than linguistic translation; it
demands a deep understanding of how language is connected to
social expectations, emotional expression, and cultural norms [84].

Many studies suggest that the communicative relationship be-
tween humans and robots is the most important factor for en-
gaging users and ensuring the acceptance of these technologies
[22, 34, 60, 91]. Therefore, in our study, we evaluate the quality of
interaction based one�ectiveness, e�ciency, and user satisfaction
[71], as well as the mutual understanding established through both
verbal and non-verbal communication. In this context, acceptance
refers to the willingness of a user group to use technology for its in-
tended tasks [32], which is closely linked to cultural, religious, and
linguistic familiarity. In multilingual and religiously sensitive soci-
eties like Pakistan, where Urdu acts not only as a national language
but also as a means of conveying religious beliefs and traditions,
aligning the language of the technology with users' values fosters a
sense of social inclusion [12, 58]. Previous HCI studies have shown
that users are more likely to accept and adopt technologies that
resonate with their socio-cultural contexts and communication pref-
erences [92]. For example, Li et al. [62] highlights that culturally
aware interactions, including support for native languages, as well
as considerations of religion [14, 114] and social norms, help reduce
cognitive and emotional barriers to technology adoption, hence
increasing relevance and usability.

Engagement, on the other hand, is understood asa collaborative
process that re�ects user involvement and interaction[106], a de�ni-
tion that we adopt in this study. This, too, is enhanced by religious
and cultural resonance, particularly when users can communicate
in their native language. In many Muslim-majority settings, reli-
gion is deeply embedded in everyday communication, behavior,
and decision-making [14, 72, 114]. HCI research has indicated that
natural language capabilities, especially in underrepresented or
local languages, signi�cantly improve interaction depth, emotional
involvement, and task continuity with social robots and digital
agents [62, 67]. By enabling communication in Urdu, the robot not
only accommodates linguistic diversity but also reinforces users'
cultural identity. This creates a more immersive and participatory
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interaction experience [92] that is associated with sustained user at-
tention and long-term engagement, particularly within caregiving
contexts.

The adoption of robots would be further challenged by various
other cultural factors, particularly in Pakistani households, where
caregiving expectations can in�uence perceptions of a robot's role.
Some may view it as a helpful tool, while others might see it as a
threat to traditional family responsibilities [1]. To foster meaningful
interactions without compromising usability, it's important for
domestic SARs to adapt to contextualised interactions with older
adults.

2.3 Opportunities and Systematic Barriers to
Technology Adoption in Pakistani
Households

Family has long been regarded as the cornerstone of Pakistani soci-
ety [17], traditionally structured around the joint family system: a
multi-generational household where parents, children, grandpar-
ents, uncles, aunts, and cousins often live together under one roof
[112]. The joint family structure o�ers emotional security, shared
responsibilities, and a built-in support system for caregiving, espe-
cially for children and the elderly [6]. However, in recent decades,
Pakistan has seen a gradual but signi�cant shift toward nuclear
family structures, largely due to young people leaving their house-
holds to pursue better education or job opportunities in larger cities
or abroad [42]. This transformation is reshaping the household dy-
namics, caregiving practices, and the roles assigned to elders in the
household. It is also opening up new opportunities for technology
adoption.

Pakistan is witnessing widespread technological changes. There
has been a signi�cant increase in mobile phone penetration, with
more people gaining access to 3G and 4G services, even in remote ar-
eas [50]. Government-led digital inclusion programs, the expansion
of e-commerce platforms, and growing awareness of technology-
driven education and healthcare options are gradually changing
public attitudes [55]. Moreover, the country has a large tech-savvy
youth population [83], o�ering a foundation for future innovation
and adoption, particularly if solutions are designed to be low-cost,
locally relevant, and user-friendly. All of this opens up new avenues
for supporting older adults: while in the past elderly parents could
rely on regular daily contact and care from younger family mem-
bers, many now experience social isolation [49]. Technology could
help, although challenges remain.

While there are numerous technologies available to support
older adults in developed countries, including robots, smart home
systems, chatbots, or voice assistants [33, 40, 99], very few options
exist for older adults in Pakistan. Furthermore, the adoption of
such technologies in Pakistani households is uneven, in�uenced
by a range of socio-economic and structural barriers. For example,
one of the primary barriers to technology adoption in Pakistan is
digital literacy [53]. A large segment of the population, especially
among women and older adults, has limited literacy to con�dently
use digital devices, particularly when it comes to using them in
English [12]. While younger generations tend to be more digitally
�uent, older family members often struggle with technology-based
solutions that are intended to assist them [83]. Infrastructure also

presents a major barrier [74]. Inconsistent electricity supply and
unreliable internet connectivity in rural and peri-urban areas hin-
der e�orts to integrate digital tools into everyday life [110]. These
gaps reduce the e�ectiveness of even well-designed technologies
and create risks associated with dependence on them. For instance,
smart home systems or health monitoring devices may become un-
usable during power outages or in areas with weak signals. Another
barrier is cost [109]. Many households operate on limited incomes,
making it di�cult to purchase smartphones, laptops, smart home
devices, or assistive technologies. Even when a�ordable options
are available, the ongoing costs associated with these technologies,
such as internet subscriptions, device maintenance, or electricity
consumption, can pose challenges for long-term use, particularly
in lower-income or rural areas [109]. However, despite these barri-
ers, social robots could be a promising alternative for supporting
older adults, especially when designed to align with cultural and
linguistic needs. While they may not be a�ordable to everyone at
present, the cost of technology typically decreases over time [4],
and an increasing number of robotic technologies are becoming
available on the market at lower prices [25].

Considering these opportunities and barriers, we aimed to under-
stand the perspectives of older adults on using a culturally sensitive
SAR that can engage with them in Urdu in their home settings. Our
goal was to investigate their acceptance and engagement with the
robot. By observing real-life interactions and gathering insights
through robot interactions, questionnaires, interviews, and design
activities, we aimed to enhance the robot's functionalities to bet-
ter align with the needs and expectations of older adults in their
home setting. To evaluate the impact of these enhancements, we
formulated the following hypotheses:

H1: Overall acceptance of the social robot among older adults
will increase from the �rst to the last interaction.

H2: Engagement with the social robot will remain stable (neither
signi�cantly increase nor decrease) from Day 1 to Day 3.

To evaluate these hypotheses, we collected data on user accep-
tance and engagement through questionnaires and performed video
analysis to assess how engagement changes from Day 1 to Day 3.
Together, these mixed methods enabled a detailed investigation of
how acceptance and engagement with the robot developed across
the three days.

3 Method
3.1 Research Context
3.1.1 Site selection.The study was conducted in the Lahore city
district, the second largest city in Pakistan and the capital of the
Punjab Province, with a population of over 7 million people. The
decision to select an urban area for this study is based on the
increasing prevalence of nuclear family systems in such areas [42],
with many older adults living independently as their children often
reside abroad for reasons such as education or employment [3].

3.1.2 Researchers positionality.All members of the research team
are �rst-generation immigrants, with their families residing in their
home countries. Two of the authors (R1 and R2) are originally from
Pakistan and have lived abroad for over ten years. They possess
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a deep understanding of Pakistani culture, serving as both insid-
ers and outsiders due to their current locations. Their experiences
o�ered valuable insights into local systems, allowing them to com-
municate e�ectively with participants [98]. Additionally, their lived
experiences informed the design of the activities and guided the
preparation of the study materials, in particular the activity sheet
(see Section 3.3.3). The other team members are interdisciplinary
researchers with diverse backgrounds and extensive experience in
conducting studies globally. They have worked in a variety of coun-
tries, including Bangladesh, Chile, Ecuador, India, Mexico, Peru,
Somaliland, and South Africa. The collective experiences of the
entire team have signi�cantly in�uenced the study's development
and the interpretation of its results.

3.2 Participants and Recruitment
In total, we recruited 14 individuals (7 men and 7 women) aged
between 56 and 81 years old, with an average age of 68.5 years (SD
= 7.74). All participants were educated to a level that enabled them
to read and write �uently in both English and Urdu (see Table 1
for participants' details), allowing them to complete the activities
on the activity sheet (reported in Section 3.3.3) and �ll out the
questionnaires independently. None of the participants had any
prior experience using robots. Initially, we recruited participants
through an advertisement on social media, and later used the snow-
ball sampling method [81]. Subsequently, additional participants
were recruited via word of mouth. The study was approved by the
Ethics Committee of the lead author's institution in the United
Kingdom (Project ID: COMSC/Ethics/2024/039).

3.3 Materials
3.3.1 Robot and speech.We used the SoftBank Robotics Nao robot
[47] as our previous research indicated that older adults preferred it
due to its spontaneous responses and fewer technical glitches [10].
To control its speech, we used the Wizard of Oz (WoZ) setup [70,86].
We used TKinter, a standard Python library for creating graphical
user interfaces (GUIs), which allowed us to develop the Wizard
e�ciently. We designed GUI with buttons corresponding to each
activity for each day (see Supplementary Materials, Figures 2 and 3
for the Wizard of Oz GUI screenshots). As there is currently no Urdu
language API for autonomous speech, we used 434 Urdu recordings
using a female voice for robot speech using the text-to-speech
platform from the Center for Language Engineering in Lahore,
Pakistan [2]. Additionally, the autonomous mode of the robot was
activated, enabling it to make eye contact with the participants and
perform hand movements while speaking (see Figure 1a).

3.3.2 �estionnaires. We used �ve questionnaires. Thedemograph-
ics questionnaireassessed the eligibility of participants based on
their age and pro�ciency in the Urdu language. We also collected
information about their gender, education level, �rst and second
languages, whether they own a phone, and what they use it for
e.g., news, messaging, medication reminders. We also asked about
their living situation and who their primary caregiver is. Theso-
ciability assessmentquestionnaire was based on [73] and included
questions about participants' social activities, comfort in engaging

with others, and preferred ways of starting or maintaining con-
versations. Their responses allowed us to evaluate participants'
sociability levels and enabled the robot to provide tailored prompts
to enhance conversation quality. We used thetechnology acceptance
model (TAM 2)questionnaire [44] to evaluate users' acceptance.
Based on prior literature [7], our main focus was on two parame-
ters: perceived ease of use (PEOU) and perceived usefulness (PU).
These two parameters were further categorised into perceived en-
joyment (PE), perceived adaptability (PA), social presence (SP), trust
(TR), perceived sociability (PS), and anxiety (ANX) [44]. The en-
gagement assessment questionnaire (EAQ)was based on [78], and
our aim was to primarily evaluate parameters such as focused atten-
tion (FA), felt involvement (FI), novelty (NOV), endurability (END),
aesthetic appeal (AA), and perceived usability (PEU) to evaluate the
engagement of the participants with the robot. Finally, thelanguage
understanding questionnaire, which was based on [68], aimed to
evaluate the clarity of the robot's speech and the comprehensibil-
ity of the Urdu language. Questionnaires used in this study are
provided in Tables 1, 5, 9, and 10 of the Supplementary Materials.

3.3.3 Activity sheet.To initiate interactions with the robot, partici-
pants were provided with an activity sheet designed for ice-breaking
activities. It was available in both English and Urdu (see Supple-
mentary Materials, Figure 1). The activities were categorised into
�ve main types: informational, operational, learning, relational, and
leisure, based on previous literature [77]. Although these activities
were adapted from previous research [77], they were further re�ned
to align with the Pakistani cultural and contextual setting based on
our experiences. We chose them to maintain participants' interest
during interactions, ensuring the activities were both meaningful
and engaging. The informational category included activities such
as providing weather updates, reciting verses from the Quran, and
sharing interesting facts about Muslims. The operational category
covered tasks like controlling the robot's head, hand, and standing
movements, as well as setting medication reminders. The learning
category involved educational interactions, including teaching the
robot Urdu words, learning from the robot, and sharing fun facts
about di�erent months of the year. The relational category focused
on social engagement, such as storytelling (for example, stories
about Prophets), taking photos with participants, and chatting with
the robot about participants' hobbies. Lastly, the leisure category
consisted of engaging games, including a �guess the age� activity
where the robot and participants guessed each other's ages, and a
�circuit saver� memory game in which participants recalled word
sequences in the correct order, with the level of di�culty increasing
from three to eight words.

3.4 Study Setup
The study took place in the participants' homes. We requested
that the environment be quiet, with minimal distractions, with
a comfortable chair for the participant and a table on which the
robot could be placed in a sitting position at the participant's eye
level; the robot only stood when participants requested it during
activities (see Fig. 1), otherwise it remained seated. Two researchers
(R1 and R2) sat at a distance from the participant and the robot.
R1 (�rst author) was controlling the WoZ setup, while R2 (second
author) focused on making observations, taking notes and providing
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ID Gender Age Living Status Education Sociability
P1 F 71 Widow, with son BA 3.5
P2 F 71 Widow, with son FA 4.0
P3 M 75 With wife, children abroad PhD 3.625
P4 M 78 With wife, children abroad BA LLB 2.875
P5 F 56 With son, husband abroad BSc BEd 3.125
P6 F 81 Widow, with son FA 4.375
P7 F 62 With husband and children MA BEd 3.625
P8 M 69 With wife, children abroad MBBS 3.625
P9 F 62 With husband, children abroad PhD Botany 3.125
P10 F 59 With husband and children BA 2.75
P11 M 72 With wife, children abroad BSc Electrical 3.875
P12 M 67 With wife, children abroad CA 3.25
P13 M 59 With wife, children abroad MSc Electrical 3.875
P14 M 75 With wife, children abroad PhD Psychology 3.125

Table 1: Participants' details, education level (abbreviations: FA = Post-Secondary (Arts), BA = Bachelor of Arts, BSc = Bachelor
of Science, BEd = Bachelor of Education, MA = Master of Arts, MSc = Master of Science, PhD = Doctorate, BA LLB = Bachelor
of Arts and Law, MBBS = Medicine, CA = Chartered Accountancy), and sociability scores [ 73], re�ecting individual social
tendencies (0�5 scale; higher scores indicate greater sociability; see Section 3.3.2 for details).

technical support. Participants were explicitly informed beforehand
that the robot was not autonomous and that both its speech and
movements would be controlled by the researchers.

3.5 Pilot Study
We conducted a pilot study with an Urdu-speaking individual in
their home in the UK to test the robot, WoZ controls, room setup,
and procedures. As a result, we added improved goodbye phrases
and a three-second pause between the robot's responses to allow for
participant input without interruptions. Additionally, based on pilot
observations and conversations with pilot participant, we designed
a front pocket on the robot to hold a medication box, making the
interaction more practical and personally relevant for older adults
who manage daily medications (see Figure 1a).

3.6 Procedure
We conducted the study between July and August 2024 over the
course of three consecutive days for each participant, with each
day's activities taking on average 40-70 minutes. See Table. 2 for
an overview and the following sections for more details.

3.6.1 Day 1.The session began with a brief introduction of the
researchers and an overview of the study. Participants were in-
formed that all robots' responses would be in Urdu. Then, they
were asked to sign the informed consent form and to read a par-
ticipants information sheet about the study. Next, they completed
demographic and sociability assessment questionnaires. We then
provided an activity sheet to facilitate conversations. Following
the initial conversations, the robot encouraged the participant to
share details about their daily routines, including health conditions,
dietary preferences, medications and who helps to manage them,
which enabled a discussion on robot's potential role at home. The
robot also o�ered a language-learning opportunity by asking par-
ticipants if they wanted to learn English or Arabic, as their holy
book, the Quran, is in Arabic. All participants chose Arabic, and
the robot taught them �ve words with their meanings, encouraging

them to remember. At the end of Day 1, the participant completed
TAM 2 and EAQ questionnaires.

3.6.2 Day 2.After the initial greetings, R1 provided a brief intro-
duction outlining the day's activities. The participant then engaged
in design activities with R1, which took approximately 35-45 min-
utes to complete (see Figure 4 in Supplementary Materials for an
overview of the design activities). The purpose of the design ac-
tivities was to gain insights into how participants imagine a robot
�tting into their homes and daily lives, encouraging them to think
of practical and meaningful ways the robot could support or im-
prove their everyday activities. During the design activities, the
participant �rst completed a diary activity, followed by a home
layout activity. After that, they engaged in an activity called �My-
Robot, MyDesign,� where they envisioned their robot's appearance
and functionalities (see Table 11 in Supplementary Materials for
the prompts guiding the design activities). This process was guided
by design cards that presented various options for robots' body
types and functionalities (reported separately in Ahmad et al. [11]).
Following the design activities, they had a brief conversation with
the robot. We aimed to personalise the conversations based on
Day 1 interactions. Therefore, the robot discussed participant's
social activities and friendships, recalled their fond childhood mem-
ories, and provided medication reminders based on the information
shared earlier. Next, the robot inquired about the Arabic words
the participant had learnt and introduced �ve additional words
along with their meanings. At the end of Day 2, the participant
�lled out a language understanding questionnaire and shared their
brief opinions and suggestions regarding their experiences with
the robot so far.

3.6.3 Day 3.At the beginning, R1 gave a brief overview of the
day's activities. Similar to Day 2, we aimed to make the interactions
more personalised by discussing the habits, likes, and dislikes of
each participant based on their earlier responses. The session began
with the robot reminding the participant about their medication,
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