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1. Background contd..

PROBLEM GAP SIGNIFICANCE

Ageing population Limitations of Health- Role of MRQoL matters:
e 4.2% in 2001 to Related Quality of Life - Captures medication-related

6.9% in 2021. (HRQoL) burden

: « Key dimension
« Focuses on disease

Rising healthcare
outcomes

* Psychological impact

complexity: « Treatment convenience

« Does not capture

* Multi-morbidity
treatment burden. : :
o P0|ypharmacy Why It matters In Nepal

« Patient-provider relationship.

. Drug-related * Resource-constrained setting

problems. « Informs targeted interventions

» Supports policy planning.




2. Objectives

« To evaluate the MRQoL among older adults with chronic illness from tertiary care

government hospital of Bharatpur using PROMPT-QoL questionnaire

* To evaluate the predictors of MRQoL among older adults with chronic illness

using multi-model predictive analytics



3. Methods

[ Cross-sectional Study ]

l

rOutpatient pharmacy of tertiary care government hospital of central Nepalﬂ
(Jan 2025- Feb 2025)

b .

v
4 .. - ™
310 participants were included based on;
Inclusion criteria: 65 years or above. diagnosed with at least one chronic illness. taking medication for their

main diagnosis for last 3 months

Exclusion criteria: Cognitive impairment, not willing to provide informed consent

. S/

"

Paper-based, structured, researcher-administered questionnaire
(Translated and validated Nepali PROMPT-QoL questionnaire)

| !

14 Predictor Features Outcome Variable
Socio-demographic PROMPT-QoL Score
Clinical

Pharmacotherapeutic




3. Methods contd..

3.1 Sample Size

* Determined using the 20:1 rule of thumb for multivariate analysis
« With 14 predictors features and anticipated 10% non-response rate, a final

sample size of 310 was included in the study

3.2 Ethical consideration

» Shree College of Technology Institutional Review Committee (SCoT-IRC) (Ref:
SCoT-IRC-20250108-01).

« A written informed consent, prepared in both English and Nepali language.

* Permission was taken from the developer of tools, where needed.



3. Methods contd..

3.3 Patient-Reported Outcome Measure of Pharmaceutical Therapy
for Quality of life (PROMPT-QoL)

* Developed by Sakthong et al., 2017  Nine domains of PROMPT-QoL

* Translated into Nepalese language
and validated previously

. General attitude towards medication use
. Medicine and disease information (MDI)
. Satisfaction with medication effectiveness

(SME)

* Higher PROMPT-QoL score implies 4. Impact of medicines and side-effects (IMS)
higher MRQoL 5. Psychological impacts of medicine use (PI)
6. Convenience (C)
« Comprises 43 items (scored on 5- 7. Availability_ or acc_essib_ility _(AA)
poin t Likert scale) across nine 8. Ther_apeutlc relationship with health care
. providers (TR)
domains 9. Overall quality of life (OQ)

Observed score — Minimum score

Total PROMPT — QoL Score = ————X X x 100
Maximum score — Minimum score




3. Methods contd..

3.4 Predictor Features

S0CIo- Clinical Pharmacotherapeutic
demographic

Age Primary Diagnosis Number of medications
. " Adherence Score
Gender Number of Chronic Conditions (Nep-GMAS)
Education Charlson Comorbidity Index Encounter with PIM
Score (Beers Criteria 2023)
Ethnicity 20 DUlllgy Sigelts Medication Duration

(EuroQol-5D-3L)
Marital Status

Living Status
GMAS: General Medication Adherence Scale
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3. Methods contd..

[ Data on 310 older adults with chronic illness ]

3.5 Data Analysis

v

[Descriptive Analysis (Percentage, Mean)] v

{ Predictive Analysis

L J

v

{Bivariate Analysis (t-test, anova, correlation)}

[ 2. Elastic Net Regression, 3. Extreme Gradient Boost (XGBoost), 4. Random Forest ]

Training Dataset (80%))
)

Testing Dataset (20%)|

Data Preprocessing

[ Numerical features normalised, Dummy variables created, Rare categories collapsed into others

|

h

|

10x10 Cross-validation (N = 100 grid)

|

1. Ordinary Least
Square Regression

h

[ Best Model with Best Hyperparameters }

| Final Model |«
v

4{

Performance Evaluation (R:;, RMSE, MAE)

|

{ SHapley Additive Explanation (SHAP) Interpretation } [ All analysis performed in R version 4.5.1

github.com/phr-rohitagrawal/Biomed-ML-Framework
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4. Results

4.1 Participants characteristics (N =310)

50.6% .19 4%

14.5%

NON- MARRIED | LITERATE ILLITERATE| OTHERS CHHETRI BRAHMIN FEMALE MALE
MARRIED

MARITAL STATUS EDUCATION ETHNICITY GENDER
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4. Results contd..

4.1 Participants characteristics (N = 310) contd..
Children I 4 3.90%

Spouse NN 38.1%
Others NG 18.1%
HTN I /6. 1%
DM I © /. 7 %
COPD I 0.6%
Others I 5.5%
Yes I 51..09%%

Encounte
r with PIM Primary Diagnosis Living Status

N o | —. 19 .09
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4. Results contd..

4.1 Participants characteristics (N = 310) contd..

Numerical features Median [IQR]

Age (in years)

72.0 [69.0 - 76.0]

Chronic Conditions

2.0[1.0-2.0

Charlson Comorbidity Index (CCI) Score

4.0[3.0 - 4.0]

Adherence Score

33.0 [32.0 - 33.0]

EQ Utility Score

0.8 [0.5 — 0.9]

Number of Medications

5.0 [3.0 — 7.0]

Medication Duration (in years)

10.0 [5.0 — 15.0]




4. Results contd..

4.2 Total PROMPT-QoL and Domain Scores (Mean)

Medicine and Disease Information 33.3
Satisfaction with Medication Effectiveness 75.0
Impact of Medicines and Side-effects 95.3
Psychological Impacts of Medication Use
Convenience 91.7
Availability or Accessibility
Therapeutic Relationship with Health Care
-
Providers

Overall Quality of Life

Total PROMPT-QoL Score 64.0
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4. Results contd..
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4. Results contd..

Total PROMPT-QoL Score Sk * SRS g SIS
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Fig 2. Spearman correlation matrix of Total PROMPT-QoL score with numerical
features (N = 310). Significant correlations are indicated by asterisks: *p < 0.05, **p
< 0.01, ***p < 0.001. CCI: Charlson Comorbidity Index
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4. Results contd..

MAE R-Squared RMSE
XGBoost XGBoost XGBoost
oL ——e3.2 OLSs —— 48.9 oLS ——e3.9
ELastic Net 3.4 ELastic Net ——@ 43.2 ELastic Net ——#4.1
Random Forest 3.5 Random Forest ——® 40.5 Random Forest 4.3
0O 1 2 3 4 5 0 25 50 75 0 2 4 6

Fig 3. Comparison of predictive performance metrics across four predictive
models. MAE: Mean Absolute Error; OLS: Ordinary Least Square; RMSE: Root
Mean Sqguared Error. 16



4. Results contd..
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Number of Medications
Medication Duration
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Fig 4. Heatmap of SHAP feature importance ranks across multiple predictive
models, including an average. OLS: Ordinary Least Square
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4. Results contd..

Age L O

Chronic Conditions ’ O

CCl Score

EQ Utility Score

Number of Medications ' O

Adherence Score

R oo oo -] -

o
-

Medication Duration

Ethnicity [Chhetri]

Ethnicity [Others]

Gender [Male]

Education [Literate] O

Marital Status [Non-married]

Living Status [Others]

Living Status [Spouse]

Primary Diagnosis [DM] ' @

s

Primary Diagnosis [HTN]

Primary Diagnosis [Others]

o
?s

Encounter with PIM [Yes]

_-___‘.g______-________..
Q

-0.6 -0.3 0.0 0.3 0.6
Standardized Beta (Impact Strength)

Statistical Status @ Non-significant -@- Significant (p < 0.05)

Fig 5. Forest plot of predictors for Total PROMPT-QoL score based on OLS
regression 16



4. Results contd..
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Fig 6. SHAP dependence plot for prediction of Total PROMPT-QoL score =



5. Conclusion

Moderate MRQoL in older adults with chronic illness

Poor medication knowledge -> need for targeted patient education (local-

language brochures, videos)
Superior predictive analysis with modern ML architectures
Pharmacotherapeutic features identified as top predictive features of MRQoL
Critical non-linear relationship identified between predictors and MRQoL
 Adherence therapeutic window (28 — 32)
 Saturation of polypharmacy burden (> 10)
d Valley of burden of medication duration (10 — 15 years)

d Resilience interaction (Oldest-old and higher number of chronic conditions)



Takeaway Message

Move beyond counting medicines

Focus on identifying and acting on risk windows

Insight: MRQoL declines at predictable thresholds

Action: Target adherence, duration, and polypharmacy
thresholds
Impact: Enable early intervention and prevent treatment

fallure

“Not fewer medicines — better-timed care”
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