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Al and Large Language Models in Qualitative Data Analysis: Current
Applications in Social Sciences and HCI Research

1. Introduction

The integration of Artificial Intelligence (Al), particularly Large Language Models (LLMs) such as GPT-3, GPT-4,
and their open-source counterparts, is rapidly transforming qualitative data analysis (QDA) in the social sciences
and Human-Computer Interaction (HCI) research. LLMs are now being used to automate or augment a range of
qualitative tasks, including inductive and deductive coding, thematic analysis, content summarization, and even the
simulation of interview participants (De Paoli, 2023; Xiao et al., 2023; Qiao et al., 2025; Player et al., 2025; Zhang et
al., 2023; Hayes, 2025; Paoli, 2023; Mathis et al., 2024; Tai et al., 2024; Zhang et al., 2024). Studies demonstrate
that LLMs can significantly accelerate the coding process, reduce costs, and handle large datasets with high
efficiency, often achieving moderate to substantial agreement with human coders (De Paoli, 2023; Qiao et al.,
2025; Player et al., 2025; Mathis et al., 2024; Tai et al., 2024; Qiao et al., 2024; Li et al., 2024). Researchers are
leveraging LLMs for both traditional qualitative workflows (e.g., thematic analysis, grounded theory) and novel
applications such as Al-augmented surveys, conversational analysis, and the development of new digital research
tools (Kantor, 2023; Karjus, 2023; Fischer & Biemann, 2024; Rasheed et al., 2024; Hayes, 2025; Ke & Ng, 2024
MacGeorge, 2025). However, the literature also highlights important limitations: LLMs may struggle with context,
nuance, and cultural specificity, can introduce systematic biases, and require careful prompt engineering and
human oversight to ensure validity and ethical integrity (Zhang et al., 2023; Roberts et al., 2024; Amirova et al.,
2023; Ashwin et al., 2023; Sakaguchi et al., 2025; Friedman et al., 2024; Dengel et al., 2023; Cox et al., 2024). The
consensus is that LLMs are best used as collaborative partners—augmenting, rather than replacing, human
expertise in qualitative research (Crocker et al., 2025; Kirsten et al., 2025; Bano et al., 2024; Jalali & Akhavan, 2024;
Namvarpour & Razi, 2024; Hayes, 2025; Thominet et al., 2024; Zhang et al., 2024; Bano et al., 2023; Li et al., 2024).
This review synthesizes the state of the art, best practices, and ongoing challenges in the use of Al and LLMs for
qualitative data analysis in social sciences and HCI.

2. Methods

We conducted a comprehensive search across over 170 million research papers in Consensus, including Semantic
Scholar, PubMed, and other major databases. The search targeted the use of Al and LLMs in qualitative data
analysis within social sciences and HCI. In total, 1,022 papers were identified, 752 were screened, 573 were
deemed eligible, and the 50 most relevant papers were included in this review.
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FIGURE 1 Flow diagram of the literature search and selection process.

Twenty unique searches were executed across eight search groups, systematically covering foundational
perspectives, methodological diversity, critical and interdisciplinary views, and human-Al collaboration in
qualitative research.

3. Results

3.1. Core Applications of LLMs in Qualitative Data Analysis

LLMs are being used for both inductive and deductive coding, thematic analysis, and content summarization.
Studies show that LLMs can infer main themes from interview data, often matching or complementing human-
coded results (De Paoli, 2023; Xiao et al., 2023; Qiao et al., 2025; Player et al., 2025; Paoli, 2023; Mathis et al.,
2024; Tai et al., 2024; Zhang et al., 2024; Qiao et al., 2024; Li et al., 2024). LLMs are also used for document
classification, information extraction, and generating representative quotes or summaries (Fischer & Biemann,
2024; Player et al., 2025; Hayes, 2025; Mathis et al., 2024; Zhang et al., 2024). In HCI, LLMs are integrated into
QDA platforms as opt-in assistants, supporting tasks such as data preprocessing, onboarding, and mediation
(Kirsten et al., 2025; Fischer & Biemann, 2024; Hayes, 2025; Ke & Ng, 2024).

3.2. Human-Al Collaboration and Workflow Integration

The literature emphasizes a human-in-the-loop approach, where LLMs augment but do not replace human
expertise (Crocker et al., 2025; Kirsten et al., 2025; Bano et al., 2024; Jalali & Akhavan, 2024; Namvarpour & Razi,
2024; Hayes, 2025; Thominet et al., 2024; Zhang et al., 2024; Bano et al., 2023; Li et al., 2024). Researchers use
LLMs to accelerate initial coding, surface patterns, and suggest themes, while retaining responsibility for prompt
design, interpretation, and contextualization (Zhang et al., 2023; Hayes, 2025; Thominet et al., 2024; Zhang et al.,
2024). Frameworks have been developed to guide responsible integration, spanning minimal to high Al

involvement, and highlighting the need for transparency, prompt engineering, and iterative validation (Kirsten et al.,

2025; Zhang et al., 2023; Hayes, 2025; Thominet et al., 2024).
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3.3. Performance, Efficiency, and Validation
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LLMs can dramatically reduce the time and cost of qualitative analysis—sometimes by over 80%—while

maintaining moderate to substantial agreement with human coders (Cohen’s Kappa often >0.7 for descriptive
themes) (Qiao et al., 2025; Player et al., 2025; Mathis et al., 2024; Tai et al., 2024; Qiao et al., 2024; Li et al., 2024).
However, performance varies by task complexity, language, and the need for cultural or emotional nuance (Qiao et
al., 2025; Zhang et al., 2023; Mathis et al., 2024; Sakaguchi et al., 2025). LLMs excel at identifying descriptive
themes but may miss deeper, context-dependent, or culturally embedded meanings (Zhang et al., 2023; Sakaguchi
et al., 2025; Dengel et al., 2023).

3.4. Limitations, Risks, and Ethical Considerations

Key limitations include loss of nuance, context insensitivity, systematic bias, hallucination, and challenges in

handling non-English or culturally complex data (Zhang et al., 2023; Roberts et al., 2024; Amirova et al., 2023;
Ashwin et al., 2023; Sakaguchi et al., 2025; Friedman et al., 2024; Dengel et al., 2023; Cox et al., 2024). LLMs may
introduce non-random errors, especially with marginalized or underrepresented groups (Ashwin et al., 2023;

Friedman et al., 2024; Dengel et al., 2023). Ethical concerns include data privacy, transparency, and the risk of
over-reliance on Al outputs (Zhang et al., 2023; Roberts et al., 2024; Ashwin et al., 2023; Friedman et al., 2024;
Dengel et al., 2023; Cox et al., 2024). Best practices recommend human oversight, transparent reporting, and
iterative validation to mitigate these risks (Kantor, 2023; Zhang et al., 2023; Roberts et al., 2024; Hayes, 2025;
Abdurahman et al., 2025; Ashwin et al., 2023; Friedman et al., 2024; Dengel et al., 2023; Li et al., 2024).

Key Papers

Paper

(De Paoli,
2023)

(Xiao et
al., 2023)

(Player et
al., 2025)

(Mathis et
al., 2024)

(Lietal.,
2024)

Application/Task

Inductive thematic
analysis

Deductive coding

Automated thematic
analysis

Thematic analysis
(healthcare)

Health interview
analysis

Methodology

LLM (GPT-3.5)
vs. human

GPT-3 +
codebook

DECOTA
(LLM+STM)

Open-source
LLM vs. human

GPT-4 vs. human

Key Results

LLM inferred most
main themes; viable
for TA

Fair to substantial
agreement with
experts

91.6% code
agreement, 378x
faster than humans

Moderate to
substantial similarity
(Jaccard 0.44-0.69)

Moderate agreement
(k=0.401); Al
consistent for key
themes

FIGURE 2 Comparison of key studies on LLM-assisted qualitative data analysis.
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Top Contributors

Type Name Papers

Author He Zhang (Zhang et al., 2023; Zhang et al., 2024)

Author Shan Qiao (Qiao et al., 2025; Qiao et al., 2024)

Author S. Paoli (De Paoli, 2023; Paoli, 2023; Mathis et al., 2024)
Journal Journal of Medical (Sakaguchi et al., 2025; Yue et al., 2025; Li et al., 2024)

Internet Research

Journal International Journal of (Hayes, 2025; Tai et al., 2024; Parker et al., 2023)
Qualitative Methods
Journal ArXiv (Kirsten et al., 2025; Breazu et al., 2024; Jalali & Akhavan, 2024;

Namvarpour & Razi, 2024, Torii et al., 2024, Paoli, 2023; Thominet et al.,
2024; Zhang et al., 2024; MacGeorge, 2025)

FIGURE 3 Authors & journals that appeared most frequently in the included papers.

4. Discussion

The use of Al and LLMs in qualitative data analysis is rapidly evolving, offering substantial efficiency gains and new
methodological possibilities for social sciences and HCI research (De Paoli, 2023; Xiao et al., 2023; Qiao et al.,
2025; Player et al., 2025; Zhang et al., 2023; Hayes, 2025; Paoli, 2023; Mathis et al., 2024, Tai et al., 2024; Zhang et
al., 2024; Qiao et al., 2024; Li et al., 2024). LLMs can reliably assist with coding, theme identification, and
summarization, especially for large datasets and descriptive tasks (De Paoli, 2023; Xiao et al., 2023; Qiao et al.,
2025; Player et al., 2025; Mathis et al., 2024; Tai et al., 2024; Qiao et al., 2024; Li et al., 2024). However, their
limitations—particularly in handling context, nuance, and cultural specificity—necessitate a collaborative, human-
in-the-loop approach (Zhang et al., 2023; Roberts et al., 2024; Hayes, 2025; Thominet et al., 2024; Ashwin et al.,
2023; Sakaguchi et al., 2025; Friedman et al., 2024; Dengel et al., 2023; Cox et al., 2024). The literature
underscores the importance of prompt engineering, transparent reporting, and iterative validation to ensure quality
and ethical integrity (Kantor, 2023; Zhang et al., 2023; Roberts et al., 2024; Hayes, 2025; Abdurahman et al., 2025;
Ashwin et al., 2023; Friedman et al., 2024; Dengel et al., 2023; Li et al., 2024). As LLMs continue to advance, their
role in qualitative research will likely expand, but human expertise remains essential for interpretation,
contextualization, and ethical oversight (Crocker et al., 2025; Kirsten et al., 2025; Bano et al., 2024; Jalali &
Akhavan, 2024; Namvarpour & Razi, 2024; Hayes, 2025; Thominet et al., 2024; Zhang et al., 2024; Bano et al.,
2023; Li et al., 2024).
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Claims and Evidence Table

Claim

LLMs can accelerate
and scale qualitative
coding and thematic
analysis

Human-in-the-loop
approaches yield the
best results,
combining Al
efficiency with human
nuance

LLMs struggle with
context, nuance, and
cultural specificity

Prompt engineering
and validation are
critical for reliable Al
outputs

LLMs can introduce
systematic bias and
require ethical
oversight

LLMs are less effective
for deep interpretive or
theory-building tasks

Evidence
Strength

Strong

Strong

Moderate

Moderate

Moderate

Moderate

Reasoning

Multiple studies show
dramatic time/cost
savings and moderate to
substantial agreement
with human coders

Consensus across
empirical and framework
papers; Al augments, not
replaces, human
expertise

Studies show lower
agreement for complex,
context-dependent, or
non-English data

Performance depends on
prompt design and
iterative human validation

Evidence of non-random
errors, especially with
marginalized groups;
privacy and transparency
concerns

Al misses subthemes,
latent meanings, and
complex connections

FIGURE 4 Key claims and support evidence identified in these papers.

5/ 10

CONSENSUS . APP

Papers

(De Paoli, 2023; Xiao et al., 2023;
Qiao et al., 2025; Player et al., 2025;
Mathis et al., 2024; Tai et al., 2024;
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5. Conclusion

Al and Large Language Models are transforming qualitative data analysis in social sciences and HCI, offering
unprecedented efficiency and scalability. While LLMs can reliably assist with coding and theme identification, their
limitations in context, nuance, and ethics mean that human expertise remains indispensable for high-quality,
trustworthy qualitative research.

5.1. Research Gaps

Key gaps include improving LLM performance for non-English and culturally complex data, developing robust
validation and bias mitigation strategies, and expanding applications to deeper interpretive and theory-building
tasks.

Research Gaps Matrix

Non-
English English Descriptive Interpretive/Theory-
Application/Task Data Data Building Bias/Ethics

Inductive Coding

Deductive Coding

Thematic Analysis

Summarization/Extraction

N
0O
o
2
>
@
N ~ ~
w
N

Bias/Ethics

FIGURE 5 Heatmap of research coverage by application/task and study attribute.

5.2. Open Research Questions

Future research should focus on enhancing LLM interpretability for complex, non-English, and culturally nuanced
data, developing robust validation and bias mitigation protocols, and exploring the integration of LLMs in deeper
interpretive and theory-building qualitative research.
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Question Why

How can LLMs be improved to handle context, Addressing this will expand the applicability and

nuance, and cultural specificity in qualitative data trustworthiness of Al-assisted qualitative research across
analysis? diverse populations.

What are the most effective strategies for Ensuring reliability and fairness is critical for ethical and
validating and mitigating bias in LLM-assisted scientific integrity in social research.

qualitative analysis?

How can LLMs be integrated into deeper Moving beyond descriptive coding will unlock new
interpretive and theory-building tasks in methodological possibilities and advance the field.
qualitative research?

FIGURE 6 Open research questions and their significance for future work.

In summary, LLMs are powerful tools for scaling and accelerating qualitative data analysis, but their optimal use
requires human expertise, careful validation, and ongoing methodological innovation.

These papers were sourced and synthesized using Consensus, an Al-powered search engine for research. Try it at
https:/consensus.app
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