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Abstract

Introduction: Patients with diabetes require healthcare and information that are accurate and extensive. Large language
models (LLMs) like ChatGPT herald the capacity to provide such exhaustive data. To determine (a) the comprehensiveness
of ChatGPT’s responses in Urdu to diabetes-related questions and (b) the accuracy of ChatGPT’s Urdu responses when com-
pared to its English responses.

Methods: A cross-sectional observational study was conducted. Two reviewers experienced in internal medicine and endo-
crinology graded 53 Urdu and English responses on diabetes knowledge, lifestyle, and prevention. A senior reviewer
resolved discrepancies. Responses were assessed for comprehension and accuracy, then compared to English.

Results: Among the Urdu responses generated, only two of 53 (3.8%) questions were graded as comprehensive, and five of
53 (9.4%) were graded as correct but inadequate. We found that 25 of 53 (47.2%) questions were graded as mixed with
correct and incorrect/outdated data, the most significant proportion of responses being graded as such. When considering
the comparison of response scale grading the comparative accuracy of Urdu and English responses, no Urdu response
(0.0%) was considered to have more accuracy than English. Most of the Urdu responses were found to have an accuracy
less than that of English, an overwhelming majority of 49 of 53 (92.5%) responses.

Conclusion: We found that although the ability to retrieve such information about diabetes is impressive, it can merely be
used as an adjunct instead of a solitary source of information. Further work must be done to optimize Urdu responses in
medical contexts to approximate the boundless potential it heralds.
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Introduction

Type 2 diabetes (T2D) accounts for about 90% of diabetes
cases in the world." The global prevalence of T2D has
increased fivefold from 108 million in 1980 to 537
million in 2022.7 In 2022, it was revealed that 26.7% of
the adult population in Pakistan have diabetes, amounting
to a staggering 33 million people.® The South Asian popu-
lace, including Pakistan, hosts an ethnic group that has a
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predisposition to developing diabetes, with poorer disease
management, diet higher body mass indexes, and sedentary
lifestyles; the group also has a simultaneous and increased
association with complications and mortality rates.*
Pakistan and its geographic region have been slated to
have constrained resources, especially specific to the care
of aged patients in terms of human resources, health
funding, and social protection.” These factors coupled
with the inattention to health awareness and deficiency of
health literacy contribute to the exponential rise in diabetes
prevalence within the region. Many studies have been dedi-
cated to delineating barriers to diabetes awareness and self-
help; much of which has been attributed to demographic
and cultural details of patients from South Asian regions.*
These barriers tend to encompass a myriad of factors,
including a need for more knowledge regarding the condi-
tion, its management, and the role of diet and medications in
controlling sugar levels. Some sects of the population in the
study described a hesitance to seek advice and disclose their
status as people with diabetes, for fear of societal implica-
tions.* Patients have progressively turned to the internet
for health information, with an astonishing 80% of US
adults opting to garner information through this avenue.'
With the plethora of easily available information, a consid-
erable proportion of which can be inaccurate and harmful,
this remains an imminent problem to resolve.”
Additionally, certain patients felt that language barriers
and not being fluent in English impeded their ability to
seek information regarding their disease. Even patients
who articulated well in English found existing literature
on diabetes to be far too complex to comprehend easily.*
Given the intricacy of care required to manage a prevailing
condition such as diabetes, it is imperative that patient
health and the patient’s capacity to solicit advice and infor-
mation not be hindered. Literature has illustrated how a high
level of compliance can substantially improve quality of life,
as well as diminish long-term complications.® The extent of
a patient’s knowledge concerning their disease plays a role
instrumental to the self-management of their condition. It is
widely adjudged that a patient well versed in their disease
course and management will be less prone to the more critical
aggravations of diabetes.”®
Developments within the scope of artificial intelligence
and language processing have ushered in the era of large
language models (LLMs) such as the widely used and
easily accessible ChatGPT 3.5. LLMs have been utilized
to answer various questions related to various diseases, such
as diabetes.” The progression of LLMs like ChatGPT has
developed to an extent wherein it can impart answers to an
expansive list of questions related to health and diseases.'®
LLM:s like ChatGPT can offer valuable discernment concern-
ing clinical diagnostics and analysis. It can augment clinical
practice and become an asset to individuals hesitant to
consult doctors.!' ChatGPT can retrieve relevance from
the internet almost immediately, regurgitating information

in a conversational and idiomatic way.'' While consider-
ing the barriers illustrated prior, it would seem that
LLMs can serve as an indispensable, easily comprehen-
sible, and swiftly accessible source of information for
patients with diabetes. However, while ChatGPT’s abilities
remain impressive, it necessitates the need to proceed with
caution. ChatGPT cannot act as a singular source of profes-
sional medical advice, diagnosis, and treatment, requiring
further study and clarity.'?

The barriers patients face coupled with ChatGPT’s
emerging proficiency for disseminating information high-
light a need for crucial evaluation for this tool. There has
been research that has studied ChatGPT’s proficiency in
dispelling diabetes misconceptions in English.'> There is
limited research on the assessment of ChatGPT in its profi-
ciency and accuracy in answering questions in languages
other than English. There have been studies done analyzing
ChatGPT’s capabilities in answering cirrhosis-related ques-
tions in Arabic, concluding that ChatGPT has the potential
to act as a supplementary source of information for
Arabic-speaking individuals."*

To date, there is no literature prevalent in appraising
ChatGPT’s ability to assess the accuracy and comprehen-
sion in answering diabetes-related questions in Urdu. In
regions like Pakistan, wherein there is a concerning rise
in diabetes cases, limited resources, and information spe-
cific to patients in their language, it entails the requirement
to conduct our study to investigate the utility of ChatGPT in
our region.

Materials and methods

Ethical considerations

The research was conducted at Shifa International Hospital
after approval was taken from the Institutional Review
Board and Ethics Committee (IRB and EC) of the institute
mentioned above (IRB: 121-24). The study was adminis-
tered over 2 months from March to May 2024.

Data source

We set out to conduct a cross-sectional observational study.
We curated and shortlisted 53 commonly asked diabetes-
related questions by referring to other studies as a blue-
print.'"'* We also correlated these questions with those fre-
quently asked in support groups found on Facebook and
those frequented in clinical practice. Institutional Review
Board and Ethics approval was attained for questions
acquired from clinical practice on 22 March 2024.

These questions were tailored to the disease and regional
population. Questions were modified in aspects of wording
to make them more accurate. The same questions were then
translated into Urdu by the authors who were fluent in both
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languages. The Urdu translation was then approved inde-
pendently by two individuals with a PhD in Urdu language.
Exclusion criteria included questions that were vague
and had no specific answers (e.g. how does diabetes affect
my body?), questions that would vary from person to person
(e.g. what is the chance my diabetes worsens?), and non-
medical questions about the condition (e.g. what support
groups are available for diabetes in Pakistan?) (Figure 1).
The questions included were then stratified into three
domains of inquiry: basic knowledge, lifestyle, and preventative.

ChatGPT and response generation

ChatGPT is a natural language processing model, and its
first research preview prototype was released in November
2022.'3 It is a part of the GPT-3.5 LLM subtype and is pro-
gramed to have information from an expanse of online
sources updated till January 2022.'® ChatGPT has been
trained to appropriately respond to information that is fed
to it that is apt within the context in which it is asked.''
This is regarded as reinforcement learning from human
feedback or reinforcement learning from human preference
(RLHF/RLHP). Users can input any information, and
ChatGPT will reply in a pertinent and conversational
fashion, its response based on the information inputted
into its database.

We entered questions into the March 2024 version of
ChatGPT Model 3.5. A question was entered in English
and Urdu, both done independently using the “New Chat”
function.

Grading

Grading was done independently by two physicians who
were fluent in both languages. One physician was an
internal medicine specialist and the other an endocrinolo-
gist. Both of them were practicing doctors with fellowship
degrees in medicine and had over a decade’s worth of
experience. They were asked to grade responses consider-
ing two aspects. They were first asked to assess the compre-
hensiveness of Urdu responses solitarily following a scale
used in previous studies'' (Figure 2).

The reviewers were then asked to grade the Urdu
response accuracy with its English counterpart using
another scale as formed by Samaan et al.'* (Figure 3).

For questions with vastly varying responses (e.g. response
graded as relatively comprehensive by one reviewer and
incomprehensive or inaccurate by the second reviewer),
reviewers were asked to reevaluate them separately. Further
disparity was resolved by involving a third board-certified
senior internal medicine specialist with over 60 years of
experience in diabetes-related management and treatment
within Pakistan.

The grading for comprehension of Urdu responses was
stratified into two groups: grades 1 and 2 versus grades 3

and 4. If answers from both reviewers were classed as
being in two separate categories, they were determined to
be significantly different from each other, requiring a
third reviewer to resolve.

Evaluating ChatGPT’s response to questions on
diabetes-related questions on basic knowledge,
lifestyle, and preventative management

The questions included were stratified into three domains of
inquiry: basic knowledge, lifestyle, and preventative. We
assessed ChatGPT’s ability to respond to questions con-
cerning all three stratifications separately. Proportions of
each grade, comprehension of Urdu response, and compari-
son of responses were calculated for each domain and were
divulged as percentages. The analyses were calculated
using the latest available online version of Google Sheets
as of April 2024.

Results

The research data were quantitatively presented, and a total
of 53 questions were included in the study. Of the Urdu
responses generated, in terms of comprehensiveness, only
two of 53 (3.8%) responses were graded as comprehensive
and five of 53 responses (9.4%) were graded as correct but
inadequate. Overall, only seven of 53 (13.2%) answers
were graded as comprehensive or correct but inadequate.
Twenty-five of 53 (47.2%) questions were graded as
mixed with correct and incorrect/outdated data, the most
significant proportion of responses being graded as such
as seen in Table 1 (Supplementary Table 1). The Urdu
responses for ChatGPT pertaining to diabetes have been
translated to English and presented in Supplementary
Table 2.

We found that 23 of 53 (43.4%) questions were graded
differently, i.e. comprehensive or correct but inadequate
versus mixed with correct and incorrect/outdated data or
completely incorrect by two reviewers and resolved by
the third reviewer.

When considering the comparison of response scale
grading the comparative accuracy of Urdu and English
responses, no Urdu responses (0.0%) were considered to
have more accuracy than English. Most of the Urdu
responses were found to have an accuracy less than that
of English, an overwhelming majority of 49 of 53
(92.5%) responses. We found that ChatGPT was signifi-
cantly less able to give responses as extensive as English.
This was substantiated by how the mean word count in
responses for English was 378 and 223 in Urdu.

We stratified the questions into three domains, i.e. basic
knowledge, lifestyle, and preventative medicine. In these
three domains, we found the lifestyle section to have the
most comprehensive responses, with two of 10 (20.0%)
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Questions have been identified through research papers, FAQs
from Facebook support groups, and clinical practice. (n=110)

!

Questions assessed
for eligibility.
(n=95)

y Similar/ Duplicate
Ld
questions. (n=15)

Excluded questions (n=42):

Questions included
(n=53)

¢ Questions that had no
specific answers (n=12)

+ Questions that vary
from person to person
(n=14)

+ Non-medical questions
(n=16)

Figure 1. Flowchart of question selection for diabetes-related questions. Frequently asked questions about the knowledge, lifestyle, and
preventative management of diabetes were collected from questionnaires, Facebook support groups, and clinical practice.

1 Comprehensive

2 Correct but inadequate

Mixed with correct and
incorrect/outdated date

4 Completely inaccurate

Figure 2. Comprehensiveness of Urdu Responses Grading Scale.

questions graded as comprehensive or correct but inadequate.
We found that three of 16 (18.8%) questions of the preventa-
tive domain were graded similarly. Basic knowledge was
found to be the least comprehensive, with only two of 27
(7.4%) answers to be graded as such (Table 1).

Basic knowledge was found to be the most incompre-
hensive in Urdu responses, and 25 of 27 (92.6%) answers
were graded as mixed with correct and incorrect/outdated
data or completely inaccurate. Thirteen of 16 (81.3%) ques-
tions in the preventative section were graded similarly. The
lifestyle domain was found to be the least incomprehensive,
four out of 10 (80.0%) of which were graded as stated prior.

Discussion

ChatGPT’s responses are confined to the data that it has
been trained on, the knowledge it has based on the

Comparison of Response

1 Urdu response is more
accurate
2 Similar accuracy

3 -

Figure 3. Comparative accuracy of Urdu and English Responses
Grade.

substantial volume of text data that has been encoded into
it. A study done evaluating and comparing ChatGPT’s
responses in Arabic and English postulates that the sources uti-
lized by the program are not known. It is not apparent,
however, whether information reiterated in Arabic is cited
from Arabic sources or directly translated from English.'*
We pose similar questions, unaware of what sources exactly
have been used to generate Urdu responses. These sources
are instrumental to ChatGPT’s performance. There is an abun-
dance of medical literature present in English about diabetes
and its basic knowledge, lifestyle, and preventative manage-
ment. This may have contributed to the stark difference in
the comprehensiveness of answers between English and
Urdu. For questions specific to the lifestyle management of
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Table 1. Comparison of comprehension and accuracy of responses between English and Urdu overall and in three domains.

Total 27
Accuracy
Comprehensive 0 (0%)
Correct but inadequate 2 (7.4%)
Mixed correct and incorrect 15 (55.6%)
Completely incorrect 10 (37.0%)
Comparison of response
Urdu response is more accurate 0 (0.0%)
Similar accuracy 2 (7.4%)
Urdu response is less accurate 25 (92.6%)

ChatGPT, we found that its answers in Urdu were more rele-
vant to the question asked than in the other subtypes. We
ascertain this to be true as much of the information regurgi-
tated for lifestyle questions was analogous responses in
basic knowledge and preventative questions. We feel that
the relevance of its responses was better suited to lifestyle,
hence improving the grading in terms of comprehension.

Our study highlights the compelling requirement for
developing non-English evaluation methods for LLMs.
English is undoubtedly the most broadly spoken language
in the world.'” The widened schism in proficiency and com-
prehension of Urdu and English responses as ascertained by
us illustrates how ChatGPT is presently unable to expound
upon and cater to linguistic heterogeneity across multiple
ethnicities and cultures. ChatGPT should be further pro-
gramed and developed in a fashion that overcomes these
existing barriers. Although it remains an impressive feat
to articulate in Urdu despite multiple factors, as further
work is done specific to Urdu, there should be special atten-
tion given to understanding and navigating societal and cul-
tural constructs in the context of medical practice.

The AI model itself refers to its reliance on the standard
of data available directly influencing the quality of its
responses.'® This further elucidates why responses in
Urdu were found to be lacking both in comprehensiveness
and accuracy. There is little medical literature present in the
form of research and books completely in Urdu. Specific
Urdu medical terminologies for technical English terms
have not been aptly formulated, and ChatGPT thence com-
municates in English instead. The dearth of Urdu medical
literature, it seems, enforces ChatGPT to resort to directly
translating those English terminologies to Urdu. The

10 16
Total
1 (10.0%) 1 (6.3%) 2 (3.8%)
1 (10.0%) 2 (12.5%) 5 (9.4%)
4 (40.0%) 6 (37.5%) 25 (47.2%)
4 (40.0%) 7 (43.8%) 21 (39.6%)
Total
0 (0.0%) 0 (0.0%) 0 (0.0%)
1 (10.0%) 1 (6.3%) 4 (7.6%)
9 (90.0%) 15 (93.8%) 49 (92.5%)

resulting sentence ends up being too complicated, even
though there are far superior alternatives present in the
Urdu language to impart the same information. We found
many of the Urdu sentences to need to be corrected in
syntax. The innumerable mistakes in word structures and
grammar have made interpreting ChatGPT’s response par-
ticularly difficult, even more so for a regular patient with
no prior knowledge of diabetes. When asked whether dia-
betes is painful, in Urdu, ChatGPT made basic spelling mis-
takes, changing one letter to the other and completely
altering the meaning of the word it was trying to use. The
significant difference is quantitatively highlighted by the
lower mean word count of Urdu responses. This indicated
a distinct lack of terminology specific to diabetes in Urdu
present in ChatGPT’s arsenal. For example, when asked
which demographic develops diabetes, in comparison to
English, although ChatGPT posed similar headings, it
was unable to elaborate as exhaustively in Urdu as in
English. Furthermore, the explanation it gave for gesta-
tional diabetes was completely inaccurate and did not
touch upon other widely regarded conditions associated
with diabetes, for example, polycystic ovarian syndrome.
ChatGPT’s inadequate performance in Urdu necessitates
the requirement to develop evidence-based literature spe-
cific to diabetes in Pakistan that is denoted completely in
the Urdu language.'® Although there is plentiful informa-
tion available on diabetes disease management, many
Pakistanis will find it difficult to access and comprehend
due to existing language barriers. None of ChatGPT’s
responses in Urdu were more accurate than in English,
and barely any responses heralded a similar accuracy. The
results of our study pose a worrying advent regarding
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how scant medical literature is available in Urdu. The
importance of having medical literature in Urdu is evi-
denced by 7% of the population speaking purely Urdu
and others considering it a language that is widely spoken
and understood. "’ Henceforth, we find that with the devel-
opment of different conduits of medical information,
healthcare providers in South Asia, and especially in
Pakistan, should work to publish the most accurate diabetes
responses to commonly asked diabetes-related questions in
Urdu online. This is required to allow ChatGPT to retrieve
relevant data on diabetes-related questions in Urdu effect-
ively. We hope that our study galvanizes other healthcare
providers to take steps to develop Urdu literature on dia-
betes and publish it online and in local journals.

Furthermore, Pakistan boasts a low doctor-to-patient
ratio, which, according to the World Health Organization
stands at 1:1300, subsequently leading to significant
patient burden on existing healthcare frameworks.?
Should ChatGPT development be catered to developing
in Urdu, it could revolutionize healthcare and relieve the
aforementioned burden. As it stands presently, however,
ChatGPT’s ability to personalize responses, allowing for
almost human-like interaction with its user,?' is not appar-
ent in Urdu. The potential for it to do so and provide critically
clear and concise communication of medical information
remains boundless.”?

Educating diabetic patients regarding their disease
allows them to properly understand their condition,
manage their symptoms, and improve their quality of life.
Patient-centered education has long since played a role
that is intrinsic to a patient’s ability to live with the
disease.'® For a country where patients are often hesitant
to ask for help, having an Al model like ChatGPT widely
accessible and easy to use can be paramount to patient
support and management. Although many patients under-
stand how necessary dietary control and patient manage-
ment are, adherence to a healthier lifestyle remained
lacking, particularly due to patients being unclear on the
information provided to them.?? We found that ChatGPT
could not be used as a source of information in perpetuity
particularly due to rapid updates in the medical field.

Patients, with chronic medical illnesses like diabetes,
may be unable to retain the hordes of information provided
to them, hence expounding on how LLMs like ChatGPT
can act as conduits of information. Having a constant
source of information can alter the way we manage such
patients. ChatGPT can potentially act as a repository from
the comfort and convenience of their homes. This can be
even more beneficial in impoverished areas lacking
proper infrastructure in Pakistan.

In terms of study limitations, 43.4% of responses were
marked differently between the two reviewers, indicating
that the scale used seemed open to interpretation and
prone to being perceived differently by independent
reviewers. ChatGPT’s ability to respond in Urdu has

several limitations and requires to be utilized with much
care as even an adjunct source of information. Further
research could be done by blinding the fact that ChatGPT
is the source of responses, allowing for stricter assessment,
hence preventing the under- or overestimation of grading.

Conclusion

We have found that although ChatGPT’s ability to retrieve
such information is impressive, within scientific and
medical frameworks particular to diabetes, it can merely
be used as an adjunct instead of a solitary source of infor-
mation. Having had responses graded by consultants with
years of experience in the medical field, answers from
ChatGPT about diabetes in Urdu were considered subpar
lacking reliability for information that was more technical
in a medical context. We ascertained that instead of improving
patient comprehension of their condition, it could give rise to
further confusion through these subpar responses. The
responses were found to be difficult to understand and
embroiled in grammatical and spelling errors. Pakistani health-
care providers must work to publish gold standard medical
and diabetes information in Urdu online. This would enable
ChatGPT and other LLMs to source clinically accurate and
easily understandable information in Urdu. These systems
have the potential to revolutionize healthcare and alleviate
the medical health burden specific to diabetes, especially in
communities with limited access to reliable information.
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