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ABSTRACT 
Background: To become a developed economy for good health of citizens is of prime importance. As healthcare 
facilities are getting costlier day by day, people are either avoiding to utilise health care services or they do incur 
lot of out of pocket expenditure (OOPE). Several independent factors also affect the utilization of healthcare 
facility by individual. Aim & Objective: The aim of this study was to explore factors significantly influencing 
healthcare utilization by constructing a predictive model using multivariate logistic regression. Methodology: A 
cross-sectional empirical study was conducted across urban and rural areas of district Kanpur Nagar using semi 
structured, pretested questionnaire. A sample of 400 respondents (264 urban and 136 rural) was selected using 
probability proportion to size, followed by multi stage random sampling. Analysis was done using different 
statistical tools. Results: Age, education and income were positively associated with dependent variable 
healthcare utilization while distance to healthcare facility is negatively associated with healthcare utilization. 
Conclusions: Result of multivariate logistic regression indicates various factors are significantly associated with 
healthcare utilization. Health insurance coverage to be increased for elderly and low income individuals, while 
accessibility for healthcare facility to be increased for rural areas.  
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INTRODUCTION 
Though utilization of healthcare facility is facilitated 
by health insurance, there are still many factors 
that affect the uptake of health insurance. Aging is 
an inevitable process with increasing health 
complexity and lower financial independence (1). 
Proportion of female visiting healthcare centre 
were higher than males (2). Married individuals 
preferred private healthcare facility as compared to 
widowed men and women (3). As per health dossier 
2021: reflections on key health indicators- Uttar 
Pradesh, published by National Health Systems 
Resource centre (NHSRC), National family health 
survey 4 (NFHS 4, 2015-16) could found, 6.1% of 
households of Uttar Pradesh had at least one 

member covered under any type of health 
insurance or health financing scheme, which 
increased to 15.9% in NFHS 5. At national level 
these figures stood at 29% in NFHS-4 and 41% in 
NFHS-5 (13,14). These suggest that health 
insurance coverage in Uttar Pradesh is well below 
the National level. Despite Kanpur being one of the 
most populous and industrial hubs of Uttar Pradesh 
contributing around 3% of State’s GSDP, number of 
families who had at least one member covered 
under any type of health insurance in Kanpur Nagar 
is 16.1% and in Kanpur Dehat 17.9%, which is very 
low as compared to national level (15). In view of 
these findings the present study was planned to 
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find out the status of health insurance coverage in 
district Kanpur Nagar.  
Aim & Objective(s): The present study titled 
“Multivariate logistics regression modelling of 
healthcare service utilization in district Kanpur 
Nagar, U.P. was planned with following objectives 
1. To find out the significant factors influencing 
healthcare services utilization. 2. To construct and 
evaluate a predictive model for the likelihood of 
healthcare service usage using multivariate logistic 
regression. 3. To develop model to estimate 
healthcare services utilization. 
 

MATERIAL & METHODS 
Study type: Observational study. Study Design: 
Analytical Cross-sectional study. Study area: Study 
was conducted among subjects residing in rural and 
urban areas of district Kanpur Nagar. Study 
population and Duration: Citizens of district 
Kanpur Nagar over 18 years of age Duration of this 
study:  06 months from September 2024 to March 
2025. Sample size: As per health and morbidity 
survey 2014, by National Health Systems Resource 
Centre (NHSRC), proportion of ailing persons (per 
thousand) who utilised health care services stood at 
91 for Uttar Pradesh, and 118 for overall India. 
Hence taking a prevalence of 0.09 and considering 
50% response rate sample size is 400.  Kanpur Nagar 
is divided in 10 blocks, 6 zones and 110 wards. Rural 
population of Kanpur Nagar district is 15,65,623 
(34.17%), Urban population is 30,15,645 (65.83%), 
hence total sample of 400 respondents is divided 
into 136 (1/3rd) rural respondents and 264 (2/3rd) 
urban respondent.  

Rural respondents - Out of 10 rural blocks, 2 rural 
blocks (Kalyanpur and Ghatampur) were selected 
randomly via lottery method, 5 villages per block 
and 27 respondents per village was selected which 
counts to 270 respondents. out of 270, 136 
respondents have given complete information. 
Urban respondent - Out of 80 urban wards, 6 wards 
were selected randomly, 1 each from 6 zones 
namely Civil Lines zone1, Chakeri zone 2, Transport 
Nagar zone3, Ashok Nagar zone4, Panki zone 5, 
Kalyanpur Aawas Vikas zone 6. Further from each 
ward two mohalla's were selected via lottery 
method and 27 respondents from each mohalla 
which counts to 324 respondents. out of 324, 264 
respondents have given complete information.  
Inclusion and Exclusion criteria: Persons aged over 
18 years and given informed consent to participate 
were included whereas sick respondents were 
excluded. Data collection: Data was collected using 
a semi structured predesigned and pretested 
questionnaire through direct interview. Ethical 
Consideration: This study did not involve any 
interventional procedure or drug administration 
and no personal identifiers were asked maintaining 
the anonymity of participants, as such ethical 
approval was not required. Data Analysis: Data 
collected was entered in excel and a master sheet 
was prepared, data was analysed using SPSS 19.0, 
percentages were calculated for descriptive 
statistics and multivariate logistics regression 
analysis was used to estimate the odds of utilizing 
healthcare services. Model fit statistics (e.g., 
Hosmer-Lemeshow test, AUC-ROC) to assess the 
accuracy and performance of the model.

 

RESULTS 
Table 1: Demographic and Socio-economic profile of the respondents 

 
Age (in years) 

18-24 14% (56) 

25-54 42% (168) 
55-64 28% (112) 
65 and above  16% (64) 
Range 18 -80 years Mean Age 47.5 years, S.D 16.52 

Gender Male 48% (192) 
Female 52% (208) 

Marital Status Single 41% (164) 
Married 59% (236) 

 
Educational Level 

Illiterate  13% (52) 
Primary 27% (108) 
Graduate 42% (168) 
PG & Above 18% (72) 

Income Level Low income group (LIG) 18% (72) 
Middle income group (MIG) 54% (216) 
High income group (HIG) 28% (112)  

Health Insurance Coverage No 63% (252) 
Yes 37% (148) 
No 55% (220) 
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Chronic Health Conditions/ Any 
morbidity 

Yes 45% (180) 

 
Distance to nearest healthcare 
facility (in Km.) 

0.5 -1.0  40 % (160) 
1.0 – 5.0 45% (180) 
Above 5.0  15% (60) 
Range 0.5 km -20km Mean Distance 4.2 km, S.D 3.91 

Employment Status Unemployed 34% (136) 
Employed 66% (264) 

 
 
Self-rated Health 

Very Bad  14% (56) 
Bad 25% (100) 
Moderate  35% (140) 
Good 21% (84) 
Very Good 5% (20) 

 
The age of sample respondents had range between 
18 to 80 years, with mean age 47.5 and standard 
deviation 16.52, while distance to nearest 
healthcare facility had range between 0.5 to 20 km, 
with mean distance 4.2 km and standard deviation 
3.91. Fourteen percent of respondents belong to 
15-24 years, 42% from 25-54 years, 28% from 55-64 
years and 16% respondents were above 65 years’ 
age. Fifty-two percent were females and 48% male 
while 59% were married and 41% were single. 
Thirteen percent respondents were illiterate, 27% 
had primary education, 42% graduate and 18% had 
PG and above qualification. Eighteen percent 
belong to LIG, 54% to MIG and 28% to HIG. Thirty-

seven percent participants had health insurance 
coverage while 63% had no health insurance 
coverage. Forty-five percent respondents were 
suffering from chronic health conditions while 55% 
had no health related issues. Forty percent 
respondents claimed distance to nearest 
Healthcare facility between 0.5-1.0 km, 45% had 
healthcare facility between 1-5 km ,15% 
respondent had nearest health Care facility at more 
than 5 km distance. Thirty-four percent 
respondents were unemployed, while 66% were 
employed. Fourteen percent respondents reported 
their self-rated health very bad, 25% bad, 35% 
moderate, 21% good and 5% reported very good.

 
Table 2: Multivariate logistic regression results for healthcare service utilization  

Independent Variables Beta Coefficient S.E. p-value  Significance Exp (Beta)/ Odds Ratio 

Age 0.035 0.49 0.046 Significant 1.036 
Gender 0.786 0.16 0.010 Significant 2.195 
Marital Status 0.462 0.28 0.019 Significant 1.587 
Educational Level 0.312 0.46 0.015 Significant 1.366 
Income Level 1.249 0.36 0.001 Significant 3.487 
Health Insurance coverage 1.408 0.26 0.001 Significant 4.088 
Chronic Health Condition 1.019 0.20 0.012 Significant 2.770 
Distance to Healthcare 
facility 

-0.131 0.03 0.046 Significant 0.877 

Employment Status 0.521 0.059 0.030 Significant 1.684 
Self-rated Health 0.895 0.064 0.001 Significant 2.447 

 
Logistic regression equation 
Y= Logit (p̂) = -3.450 + 0.035 X1 (Age) + 0.786 X2 
(Gender) + 0.462 X3 (Marital status) + 0.312 X4 
(Education level) + 1.249 X5 (Income level) + 1.408 
X6 (Health Insurance Status) + 1.019 X7 (Chronic 
health condition) – 0.131 X8 (Distance to Healthcare 
facility) + 0.521 X9 (Employment status) + 0.895 X10 
(Self-rated Health) 
 
Model Evaluation 
The model reliability was adjudged using the 
Hosmer-Lemeshow (H-L Statistic) goodness of fit. 
The null hypothesis was, there is no significant 
difference between the model predictions and 

observed values or the model fits the observed 
values well. The insignificance of   H-L Statistic 
p=0.187 implies acceptance of the null hypothesis 
suggesting a good fit of model. Area Under the ROC 
Curve (AUC) was 0.88, indicating that the model has 
excellent discriminative ability. 
In this case the Youden’s J Index given as the 
difference of TPR & FPR is determined as ≈ 0.8695; 
which yields the threshold (cut-off probability) 
providing the best trade-off between sensitivity and 
specificity. Thus, a case is classified as “positive” by 
the model only when the predicted probability 
exceeds 0.87. In addition to this, at this optimal 
threshold: TPR (Sensitivity/Recall) = 0.794 which 
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means that about 79.4% of actual positives are 
correctly detected by the model and FPR = 0.172 i.e. 
about 17.2% of actual negatives are incorrectly 
classified as positives (or percent classified as false 
alarms). 
 
Figure 1: ROC Curve 

 
 
Nagelkerke R²: 0.46, meaning that 46% of the 
variation in healthcare utilization is explained by 
the model. These pseudo-R² values give an idea of 
the model’s explanatory power. 
 

DISCUSSION 
For independent variable age, (β1) = 0.035 and (p = 
0.046) along with Exp(Beta)= 1.036 implies that age 
significantly affects healthcare utilization and for 
each additional year of age, the odds of utilizing 
healthcare services increase by 3.6% because of 
increased health complications with age, similarly 
Ratan S et al, in their study observed that elderly 
face financial crunch in utilising health care services 
(1,18). For independent variable gender, (β2) = 
0.786 and (p = 0.010) along with Exp(Beta)=2.195 
implies gender significantly affects healthcare 
utilization and females are 2.19 times more likely to 
utilize healthcare services compared to males, this 
finding is similar to the study done by Joseph j et al, 
where (34.7%) females utilised healthcare against 
(27.5%) males (2,18). 
For independent variable marital status, (β3)=0.462 
and (p=0.019) along with Exp(Beta)=1.587 implies 
marital status significantly affects healthcare 
utilization and married individuals are 1.59 times 
more likely to utilize healthcare services compared 
to singles as most of married individuals are 
covered through health insurance, these findings 
are similar to the observations by Hossain B et al, 

mentioning higher private healthcare expenditure 
for married elderly than widowed elderly (3). 
 For independent variable education, (β4) =0.312 
and (p=0.015) along with Exp(Beta)=1.366 implies 
Education significantly affects healthcare utilization 
and Higher educated individuals are 1.37 times 
more likely to utilize healthcare services then less 
educated individuals, similar findings were 
reported by Kesarwani P et al, that 2/3rd of the 
mother with secondary education had 
recommended visit to healthcare services in NFHS 
4 and 5 both (4,18).  
For independent variable income level, (β5): = 
1.249 and (p = 0.001) along with Exp (Beta)= 3.487 
implies, income increases the odds by 24.9% and 
individuals with high income are 3.487 times more 
likely to utilize healthcare services compared to 
others, holding all other factors constant, similar 
trends were observed by Chaudhary A, showing a 
progressive distribution for healthcare utilisation 
with higher income quintiles (5). 
For independent variable health insurance status, 
(β6) = 1.408 and (p = 0.001) along with Exp (Beta) = 
4.088 implies having health insurance increases the 
likelihood of utilizing healthcare services by 40.8% 
and individuals with health insurance are 4.088 
times more likely to utilize healthcare services 
compared to those without health insurance, 
holding all other factors constant, Similar 
observations were made by Krishnamoorthy Y et al, 
indicating higher utilisation of healthcare services 
by participants with health insurance coverage 
(55.2%) as compared to those without coverage 
(42.5%) (6). 
For independent variable chronic health conditions, 
(β7) = 1.019 and (p = 0.012) along with Exp(Beta)= 
2.770 implies it is significant and those with chronic 
conditions are 2.77 times more likely to utilize 
healthcare facility, similar trends were seen in the 
study by Goswami P et al, where 16% of individuals 
with diabetes were hospitalised compare to 9% 
without diabetes (7). For independent variable 
distance to healthcare facility, (β8) = -0.131 and (p 
= 0.046) along with Exp (Beta) = 0.877 implies it is 
significant and for each additional Km. of distance, 
the odds of utilizing healthcare services decrease by 
12.3%, similar findings were reported by kesarwani 
P et al, which concluded from NFHS 4 and 5, 
distance to healthcare facility as a big problem with 
only 45.4% and 35.9% women had more than 4 ANC 
visit respectively (4). 
For independent variable employment status, (β9) 
= 0.521 and (p = 0.03) along with Exp(Beta) = 1.684 
implies it is significant and employed individuals are 
1.68 times more likely to use healthcare services 
than unemployed, this finding is similar to the study 
by Yadav R et al, which found salaried employees 
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utilised healthcare services 2.3 times more than 
agriculture workers (8). 
For independent variable self-rated health, (β10) = 
0.895 and (p = 0.001) along with Exp(Beta) = 2.447 
implies it is significant and individuals who rate 
their health as good, very good, or excellent are 
2.45 times more likely to utilize healthcare services, 
Similar trends were observed by Dodd W et al in 
Krishnagiri district Tamilnadu where individuals 
with low self-reported morbidity (22.3%) delayed 
healthcare utilization (9). 
 

CONCLUSION 
Age, gender, marital status, educational level, 
income level, health insurance coverage, chronic 
health condition, distance to healthcare facility, 
employment status and self-rated health were 
found to be statistically significant factors affecting 
the utilization of healthcare facilities. Age, 
Education, Income were positively associated with 
dependent variable, healthcare utilization. Distance 
to healthcare facility, was negatively associated 
with healthcare utilization, exhibiting a distance-
decay effect. Individuals who rate their health 
status as good tend to utilize more healthcare 
services, as they are more attentive to their health. 
 

RECOMMENDATION 
Based on findings, this study recommends better 
insurance coverage for elderly population, females 
and less educated section of society. As 
responsibility increases after marriage hence family 
health insurance plan must be promoted. Low 
income individuals utilize less healthcare facility, 
hence premium charged must be within reach of 
vulnerable class. Preventive healthcare services 
should be promoted through insurance to enable 
early detection of disease and prevent their 
progression into chronic condition. More 
healthcare service centre are needed to overcome 
challenges posed by distance. 
 

LIMITATION OF THE STUDY 
Study was conducted in Kanpur district only, 
limiting its generalizability and presence of recall 
bias cannot be ignored. 
 

RELEVANCE OF THE STUDY 
This study would help health policymakers design 
policies to increase healthcare utilization through 
health insurance by identifying and prioritizing 
factors affecting healthcare utilization. 
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