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                     Abstract 
  Background     India is the second major epicenter of diabetes mellitus (DM) prevalence after China and predicted to overtake 

China by 2045. DM is associated with multimorbidity which has tremendous impact on mental health. However, little is 

known about patterns of morbidities and their associations with depression.   

   Objective     The purpose of this article is to ascertain multimorbidity in the DM population and to assess the relationship 

between multimorbidity and depressive symptoms. 

   Methods     A cross-sectional analysis was conducted using data from the “Longitudinal Ageing Study in India (LASI),” a 

national representative survey. Regression analysis was used to investigate the relationship between multimorbidity and depres-

sive symptoms. The mean diff erence of depressive symptoms with multimorbidity was calculated using one-way ANOVA. 

   Results     The total population included in the study was 8855. Around 72.8% had multimorbidity, out of which 43%, 20.4%, 

and 9.4% fall under single, double, and triple or more than triple morbidity category, respectively. The odds of having 

depression in single morbidity (AOR, 1.24), double morbidity (AOR, 1.34), and triple or more morbidity (AOR, 1.51), 

poor self-rated health (AOR, 1.45), unenrolled in health insurance policy (AOR, 1.21), hospitalized in the past 12 months 

(AOR, 1.12), and taking insulin injections (AOR, 1.24) were signifi cantly higher. There were signifi cant mean diff erences 

in depression with diff erent categories of multimorbidity conditions ( F  = 19.63,  p  = 0.000). 

   Conclusion     Higher rate of multimorbidity among DM patients was recorded. Multimorbidity substantially increases the 

risk of acquiring depression. Timely identifi cation and appropriate management multimorbidity of diabetes are important 

for reducing to incidence of depression and better quality of life and functionality. 

    Keywords     Diabetes mellitus    ·  Multimorbidity    ·  Depression    ·  India  

      Introduction 

 Diabetes mellitus (DM) is regarded as one of the most preva-

lent forms of non-communicable diseases [ 1 ]. In the last 

40 years, the number of cases with DM have expanded sub-

stantially, to more than 460 million people today [ 2 ], and is 

now one of the serious health issues, especially among older 

people [ 3 ]. According to estimates, there are 135.6 mil-

lion (19.3%) older adults worldwide who have DM and are 

anticipated to increase to 276.2 million by 2025 and 195.2 

million by 2030 [ 3 ]. The prevalence of DM has increased 

much more quickly in developing countries like India com-

pared to high-income countries [ 3 – 5 ]. International DM 

Federation (IDF), 2019, reported that India is the second 

major epicenter of DM prevalence (77 million) in the last 

decade after China (116.4 million) [ 2 ]. However, trends pre-

dict that by 2045 India will become the main contributor 

for DM prevalence among elderly population [ 2 ,  6 ]. It is 

considered as the global leading causes of mortality with 

an estimated 1.5 million death each year and the number 

of deaths is escalating per year which is suggestive of an 

increasing and diversifying co-/multimorbidity in diabetic 

people [ 7 ,  8 ]. Multimorbidity means more than two chronic 

conditions occurring in the same person at the same time, 

which is becoming more of an issue particularly in countries 

where the population is rapidly aging [ 2 ,  9 ]. Comorbidity 
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and multimorbidity conditions are common and growing 

rapidly among people with DM [ 2 ,  8 – 11 ] and is linked with 

adverse health outcomes: decreased quality of life [ 12 ,  13 ], 

impaired functional status [ 13 ], psychological distress [ 14 ], 

long hospital stays [ 13 ,  15 ], high cost [ 12 – 15 ], and high 

mortality [ 13 ]. It also aff ects processes of care and may 

result in complex self-care needs [ 16 ] which further elevate 

burden on limited healthcare resources of the country [ 15 ]. 

Moreover, large evidences report that a signifi cant propor-

tion of DM patient suff er through depression [ 9 ,  17 ]. The 

proportion could be further accelerated among DM patient 

with multimorbid conditions [ 9 ,  11 ]. Depression and multi-

ple medical diseases are closely related conditions that pro-

vide tremendous challenges to health systems, especially in 

low- and middle-income nations where resources to address 

the issue are scarce [ 10 ,  12 ,  13 ,  15 ]. However, the exact 

epidemiology of diabetic multimorbidity with depression is 

still unknown. Evidences have shown that the coexistence 

of depression and multimorbidity can generate a cascade of 

disturbances that endanger the national healthcare systems 

of all nations in terms of mortality and disability [ 12 ,  15 ]. 

Hence, understanding relationship between diabetic mul-

timorbidity and depression is a requisite in the emerging 

medical fi eld of research. 

 Researches on diabetic multimorbidity as well as its link 

with mental health problem is yet to fl ourish in India [ 18 , 

 19 ]. So far, few published papers have investigated the epi-

demiology of single comorbid conditions among DM peo-

ple, its impact on physical health. So, there is a dearth of a 

nationally representative evidence on the epidemiology of 

diabetic multimorbidity and its association with most com-

mon mental health issues like depression which will draw 

the attention of national concerned authorities for better 

update and management of DM. Hence, the present study 

was conducted to determine the multimorbidity associated 

with DM and to ascertain association between DM multi-

morbidity and development of depressive symptoms among 

older people living in India. 

    Methods and Materials 

   Study design 

 The fi rst wave of the nationwide survey “Longitudinal Age-

ing Study in India” (LASI, Wave-1, 2017–2018), which was 

carried out throughout all of India’s states and union terri-

tories, provided the data for the current study. LASI, Wave-

1, national survey was conducted with the collaboration of 

various organizations, for instance, Government of India, 

the Ministry of Health and Family Welfare, coordinated by 

the International Institute of Population Sciences (IIPS), 

Mumbai. To choose the appropriate sample, a three- and 

four-stage sampling design and a multistage stratifi ed area 

probability cluster sampling design were used. Demograph-

ics, household economic position, chronic and symptom-

based health issues, mental health, and other aspects of older 

adult–related information were captured in the LASI sur-

vey. Persons above the age of 45 were stated as an eligible 

candidate for the study. Participants not having DM were 

exempted from the study, and so the total sample size was 

8855. Ethical clearance for LASI survey was taken from 

various national and international institutions. Detailed pro-

cedure of LASI in India was published elsewhere [ 20 ]. 

    Measures 

   Predictive variable 

 According to the purpose of the current investigation, multi-

morbidity conditions among DM were the main predictors. 

Based on eight self-reported diagnosed chronic health prob-

lems in the LASI dataset, information was gathered to deter-

mine if the respondents with diabetes had multimorbidity. 

Participants in the LASI questionnaire were questioned, if 

they ever had a chronic illness offi  cially diagnosed or being 

told of having a chronic condition by the health professionals 

with MD, MBBS, BDS, and Ayush only in order to deter-

mine the epidemiology of chronic conditions. Comorbidity 

with DM was initially measured by a one-to-one basis of 

each eight diseases and then multimorbidity with DM was 

measured using these chronic diseases. Chronic diseases that 

were included were cancer, heart disease, hypertension, lung 

disease, stroke, neurological or psychiatric problems, bone/

joint disease, and raised cholesterol. DM patients were cat-

egorized as multimorbidity depending on the presence of 

number of chronic diseases. The answers were recoded as 

follows: 0 for “no morbidity,” 1 for “single morbidity,” and 

2 for “double morbidity,” and 3 for “triple or above triple 

morbidity.” It was then divided into dichotomous variables, 

with 0 denoting “no multimorbidity” and 1, 2, 3, 4, and 5 

combined to denote “multimorbidity” [ 21 ]. In this study, 

multimorbidity was defi ned as the coexistence of at least one 

comorbid condition like cancer, hypertension, lung disease, 

stroke, heart disease, neurological or psychiatric problems, 

bone/joint disease, and high cholesterol with DM [ 19 ]. 

    Outcome variable 

 The shortened set of 10 items of Centre for Epidemiology 

Studies Depression Scale (CES-D) was used for measure-

ment of depressive symptoms derived from the original 

20-items of CES-D [ 22 ]. CES-D tool was not designed to 

clinically diagnose depression. However, it was frequently 

employed to determine people at risk of depressive symp-

toms [ 23 ]. Similar to the 20-item CES-D tool, the 10-item 
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CED-D is a 4-point Likert scale with points ranging from 

0 to 3 based on the response to the question, “How often 

did you feel these symptoms during the past week?” The 

points were as follows: 0 represented rarely or none of 

the time (< 1 day), 1 represented some or a little of time 

(1–2 days), 2 represented occasionally or a moderate amount 

of time (3–4 days), and 3 represented most or all of the time 

(5–7 days) [ 22 ,  23 ]. 

 Response options covered in this survey were based on 

the previous study: “rarely or none of the time (< 1 day)” and 

“sometimes (1 or 2 days)” were scored as zero and “often 

(3 or 4 days)” and “most or all of the time (5–7 days)” were 

scored as 1, with items 5 and 8 being scored in reverse. [ 21 , 

 24 ]. A total score of 4 or higher is regarded as positive for 

depressive symptoms. The score ranges from 0 to 10 [ 21 , 

 24 ]. 

    Other covariates 

 Other covariates that were included as the predictors for 

depressive symptoms were age (below 50, 50–59, 60–69, 

70–79, and 80 +), place of residence (urban and rural), cov-

erage of health insurance, sex (female and male), education 

(higher secondary and above, secondary education, and no 

education), marital status (married and other), caste (Sched-

ule Caste (SC), Schedule Tribe (ST), Other Backward Caste 

(OBC) and others), self-rated health(Good and poor), hos-

pitalization in the past 12 months (yes and no), and type of 

medication used for DM (insulin shots and oral medicines 

or others). 

     Statistical analysis 

 Descriptive statistics as well as bivariate estimations were 

carried out to be familiar with sample characteristics, esti-

mation of DM, multimorbid conditions, and measurement of 

depressive symptoms among older people. Sampling weight 

was utilized while doing univariable and bivariable analy-

sis to make up for uneven probability at diff erent stages of 

selection and to make up for lack of responsiveness. Multi-

variable binary logistic regression was performed to iden-

tify the association between multimorbidity and depressive 

symptoms among DM people. Regression analysis fi ndings 

were displayed as an adjusted (AOR) with a 95% confi dence 

interval (CI). The  p  values < 0.05 are considered signifi cant. 

The mean diff erence in depressed symptoms scores across 

respondents with varying numbers of morbidity conditions 

was calculated using a one-way ANOVA. To fi nd the dif-

ference between the groups, post hoc analysis (Bonferroni) 

was used. Using STATA 15.0, all required statistical analysis 

was completed. 

     Results 

 Nearly (33.7%) belonged to 60–69 age range, followed 

by 29.4% in the 50–59 age, 21.8% in the 70–79 age, and 

14.9% under 50 years age. Of the study participants, 46.6% 

were men and 53.4% were women. Out of all the respond-

ents, 75.6% were married, while the remaining 24.4% fell 

into the other category (widowed, divorced, separated, 

single). More than half (56.3%) of the participants were 

residing in urban settings. The “OBC” category accounted 

for the majority of responders (42.5%), followed by oth-

ers (33.1%), SCs (13.7%), and STs (10.7%). According 

to wealth quintile category, respondents were divided as 

poorest (13.5%), poor (16.3%), middle (19.4%), richer 

(23.2%), and richest (27.6%). Education-wise eligible 

respondents were categorized as no school education 

(30.6.%), secondary or less (53%), and higher second-

ary and above (16.4%). About 70.8% of respondents feel 

they were in good health, and the remaining were in poor 

health. Around one-fourth of the respondents (22.9%) had 

coverage of health insurance policy, while others (77.1) 

were not insured. Out of the total DM cases, nearly three-

fourths (70.5%) were admitted to a hospital in the past 

12 months. Similarly, every 1 out of 10 (12.8%) respond-

ents were using insulin injection to manage their sugar 

level and the rest (87.2%) were on oral medicines and life-

style modifi cation regime (Table  1 ).  

 Nearly three-fourths (72.8%) of the DM patients were 

diagnosed to have other comorbid conditions. A higher 

proportion of comorbidity was observed among females 

(75.6%) than males (69.7%). With time and age, the preva-

lence of comorbidity increased, rising from 57.9% in those 

under 50 to 82.2% in those between the ages of 70 and 

79. Comorbid condition was higher among the participants 

who were residing in urban (73.5%)) than rural (72%) 

areas. A higher proportion of comorbidity was noted while 

comparing the widowed/divorced/separated/never-married 

groups to the married ones (74.2% vs. 70.8%). Propor-

tion of comorbid diabetic patients was higher among the 

participants who never attended school (74.7%) compared 

with who completed secondary or middle level education 

(73.1%) and higher secondary and above education. Increas-

ing trend on comorbid condition was observed along with 

the increasing level of wealth quantiles among eligible par-

ticipants. There were wide diff erences on the proportion 

of comorbid conditions among those who considered their 

health to be a good situation (68.5%) than those admitting 

to be in poor health. Participants (77.2%) who were tak-

ing insulin injections were observed with higher propor-

tion comorbidity as compared to others (77.2% vs 72.2%) 

(Table  1 ). 
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 Out of total diabetic patients, hypertension (66.6%) 

was the commonest comorbid condition, followed by 

chronic bone/joint disease (22.5%), raised cholesterol 

(11.7%), chronic heart disease (10.8%), chronic lung dis-

ease (8.7%), stroke (4.9%), neurological and psychiatry 

problems (3.5%), and fi nally cancer (1.21%). Similarly, 

one-fourth of the diabetic cases (27.2%) had no comor-

bidities, while the rest (72.8%) had comorbid issues. Out 

of the total comorbid respondents (72.8%), 43%, 20.4%, 

and 9.4% fell under single, double, and triple or more than 

triple morbidity category, respectively. Depression was the 

most common among the respondents with cancer comor-

bidity, followed by neurological or psychiatric issues 

(51.2%), stroke (44.4%), chronic lungs diseases (40.5%), 

chronic heart diseases (38.7%), hypertension (37.7%), 

chronic bone/joint disease (37.7%), and high cholesterol 

(36.3%). Similarly, the proportion of depression among the 

DM population was escalated with the increased number 

of morbidity conditions from 30.4% in “no morbidity” to 

35.5% in “triple or more than triple morbidity” (Table  2 ).  

 Table   3  presents the fi ndings of a logistic regression 

study, which aimed at determining the degree of association 

among diff erent morbidity categories of diabetic patients and 

the impact of socioeconomic position during the life course 

on depression in India's elderly population. The association 

between number of morbidities among DM and depression 

was directly positive and statistically signifi cant. The odds 

of having depression among DM cases had signifi cantly 

increased with increasing number of morbidities, for exam-

ple, single morbidity (AOR, 1.24; CI, 1.102, 1.389), double 

morbidity (AOR, 1.34; CI, 1.155, 1.523), and triple or more 

than triple morbidity (AOR, 1.51; CI, 1.264, 1.800). A unit 

increase in education resulted in a statistically signifi cant 

decrease in depressive symptoms for instance, secondary or 

less (AOR, 0.87; CI, 0.782, 0.975), higher secondary and 

above (AOR, 0.75; CI, 0.634, 0.876). Participants who per-

ceived health as poor had higher chance of having depressive 

symptoms (AOR, 1.45; CI, 1.309, 1.608). When compared 

  Table 1       General profi le of diabetic patient (N = 8,855)  

  General profi le    General 

characteris-

tics  n /%  

  Multimorbidity  n /%  

  Age groups (years)  

    < 50    1315 (14.9)    761 (57.9)  

    50–59    2606 (29.4)    1801 (69.1)  

    60–69    3007 (33.9)    2307 (76.7)  

    70–79    1927 (21.8)    1583 (82.2)  

  Sex  

    Male    4128 (46.6)    2877 (69.7)  

    Female    4727 (53.4)    3575 (75.6)  

  Marital status  

    Currently married    6696 (75.6)    4741 (70.8)  

    Otherwise    2159 (24.4)    1711 (79.2)  

  Place of residence  

    Rural    3865 (43.7)    2783 (72.0)  

    Urban    4990 (56.3)    3669 (73.5)  

  Caste  

    Scheduled Tribe (ST)    901 (10.7)    648 (71.9)  

    Scheduled Caste (SC)    1160 (13.7)    816 (70.3)  

    Other Backward Class 

(OBC)  

  3592 (42.5)    2602 (72.4)  

    None of the above    2797 (33.1)    2086 (74.6)  

  Education  

    No schooling    2707 (30.6)    2024 (74.7)  

    Secondary or less    4695 (53.0)    3432 (73.1)  

    Higher secondary and above    1453 (16.4)    996 (68.5)  

  Income quintile  

    Poorest    1192 (13.5)    845 (70.9)  

    Poorer    1447 (16.3)    1045 (72.2)  

    Middle    1716 (19.4)    1205 (70.2)  

    Richer    2052 (23.2)    1508 (73.5)  

    Richest    2448 (27.6)    1849 (75.5)  

  Self-rated health  

    Good    6270 (70.8)    4298 (68.5)  

    Poor    2585 (29.2)    2154 (83.3)  

  Covered with health insurance  

    Yes    2026 (22.9)    1432 (70.7)  

    No    6751 (77.1)    4969 (73.6)  

  Hospitalized in the past 12 months  

    Yes    2609 (70.5)    1823 (69.9)  

    No    6246 (29.5)    4629 (74.1)  

  Type of medicine used  

    Insulin shots    1133 (12.8)    875 (77.2)  

    Oral medicines or others    7716 (87.2)    5572 (72.2)  

  Table 2       Morbidity and depression profi le with DM ( N  = 8855)  

  Comorbid diseases with DM    Frequency (%)    Depression (%)  

  Hypertension    3236 (66.6)    1219 (37.7)  

  Cancer    59 (1.21)    31 (52.5)  

  Chronic lung diseases    422 (8.7)    171 (40.5)  

  Chronic heart diseases    525 (10.8)    203 (38.7)  

  Stroke    239 (4.9)    106 (44.4)  

  Chronic bone/joint disease    1092 (22.5)    412 (37.7)  

  High cholesterol    568 (11.7)    206 (36.3)  

  Neurological or psychiatric prob-

lems  

  172 (3.5)    88 (51.2)  

  Multimorbidity with DM  

  No morbidity    2403 (27.2)    731 (30.4)  

  Single morbidity    3810 (43)    1363 (35.8)  

  Double morbidity    1808 (20.4)    687 (38)  

  Triple or more triple than morbidity    834 (9.4)    362 (43.4)  

  Total     8855 (100)      3143 (35.5)   
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to health-insured individuals, those without coverage had a 

considerably higher risk of having depression (AOR, 1.21; 

CI, 1.082, 1.351). Similarly, respondents who were hos-

pitalized in the past 12 months had higher risk of acquir-

ing depression (AOR, 1.12; CI, 1.015, 1.242) with regard 

to those DM patients who were not hospitalized. Greater 

number of odds of depression (AOR, 1.24; CI, 1.086, 1.421) 

was found among the respondents who were currently taking 

insulin injections for DM (Table  3 ).  

 Table   4  evaluates the mean difference of depression 

among DM cases with diff erent category of morbidity con-

ditions. The mean diff erence in depression of DM cases with 

diff erent category of morbidity conditions was found statis-

tically signifi cant ( p  = 0.000) with  F  value 19.63. Post hoc 

analysis depicts that there is a signifi cant mean diff erence 

between double morbidity and no morbidity, triple or more 

than triple morbidity and no morbidity, triple or more than 

triple morbidity, and single morbidity and triple or more 

than triple morbidity and double morbidity.  

    Discussion 

 The present study was conducted with an aim to character-

ize diabetic comorbidities and fi nd out the association of 

DM multimorbidities with depression among older people 

of India by using a nationally representative data. Further-

more, this study explored the mean diff erence of depression 

  Table 3       Odds ratio for DM 

comorbid condition and 

socioeconomic status associated 

with depressive symptoms 

( N  = 8855)  

 * p  < 0.05, ** p  < 0.005, *** p  < 0.001 

  Variable    Level    AOR with 95% CI  

  Multi morbidity with DM    No morbidity    Reference  

    Single morbidity    1.24*** (1.102, 1.389)  

    Double morbidity    1.34*** (1.155, 1.523)  

    Triple or more than triple morbidity    1.51*** (1.264, 1.800)  

  Age     < 50     Reference   
    50–59    0.98 (0.857, 1.154)  

    60–69    0.89 (0.770, 1.039)  

    70–79    1.07 (0.904, 1.265)  

  Sex    Male     Reference   
    Female    1.05(0.945, 1.163)  

  Marital status    Married     Reference   
    Others    1.35 (0.827, 2.191)  

  Residence    Rural     Reference   
    Urban    0.98 (0.890, 1.081)  

  Caste    Scheduled Tribe (ST)     Reference   
    Scheduled Caste (SC)    0.96 (0.793, 1.153)  

    Other Backward Class (OBC)    0.99 (0.848, 1.162)  

    None of the above    0.94 (0.8014, 1.112)  

  Education    No schooling     Reference   
    Secondary or less    0.87* (0.782, 0.975)  

    Higher s secondary and above    0.75*** (0.634, 0.876)  

  Income quintile    Poorest     Reference   
    Poorer    0.99 (0.842, 1.177)  

    Middle    0.99 (0.843, 1.164)  

    Richer    1.03 (0.882, 1.209)  

    Richest    0.95 (0.811, 1.114)  

  Self-rated health    Good     Reference   
    Poor    1.45*** (1.309, 1.608)  

  Enrolled in health insurance    Yes     Reference   
    No    1.21** (1.082, 1.351)  

  Hospitalized in the past 12 months    Yes    1.12* (1.015, 1.242)  

    No     Reference   
  Type of medicine used    Yes    1.24** (1.086, 1.421)  

    No     Reference   



116 International Journal of Diabetes in Developing Countries (January–March 2025) 45(1):111–119

among the respondents with various diabetic comorbidities. 

Majority of the DM patient had suff ered with several other 

chronic illnesses. The most prevalent comorbid condition 

was hypertension. Number of comorbidities, hospitaliza-

tion due to disease condition, taking insulin shots to control 

blood glucose level, coverage of health insurance policy, 

and self-understood health level were signifi cantly associ-

ated with the depressive symptoms among DM cases. 

 Every three out of four diabetic cases (72.8%) had at least 

one comorbid condition like hypertension, high cholesterol, 

stroke, and lung disease. This result is marginally less than 

the results of the numerous studies conducted worldwide, 

for instance, in Ontario, Canada (90%) [ 25 ]; Aragon, Spain 

(87%) [ 26 ]; Nijmegen region, Netherlands (84%) [ 27 ]; Bhu-

baneswar, India (84%) [ 28 ]; and 49 states in the US (88.5%) 

[ 11 ]. In contrary to these fi ndings, the result of present paper 

was greater than in a study employed in Harari, Ethiopia 

(55.8%) [ 29 ], and Scotland (42.2%) [ 30 ]. The diff erences 

recorded across studies might be due to the variances in the 

target population and geographical location. Moreover, the 

context of socio-demographic variations and methodologies 

used might be ascribed for the diff erences. The present study 

highlighted that the most common comorbidity associated 

with DM was hypertension (66.6%) followed by chronic 

bone/joint disease and raised cholesterol. Similar represen-

tation was noticed in the large volume studies conducted 

in various parts of world like Canada [ 25 ], the Netherlands 

[ 27 ], the US [ 11 ], and Ethiopia [ 29 ]. Likewise, Indian stud-

ies performed in the diff erent settings by Pati et al. [ 28 ] and 

Yadav et al. [ 31 ] were also in line with the current study 

fi ndings by revealing a high prevalence of hypertension 

among DM patients. 

 Increased number of comorbidities among diabetic 

patients also increased the depressive episodes which was 

recorded in the present study. This observation underpins 

the results from various studies conducted in the past years 

[ 12 ,  32 – 34 ] which highlighted the relationship between 

DM and depression which is closely interconnected and 

both demonstrate a negative bidirectional association. Dia-

betic comorbidities also increase the chance and severity of 

depression which leads to non-adherence to DM self-care 

including medication compliance, dietary restrictions, and 

blood glucose monitoring [ 33 ]. 

 The current study found that multimorbidity consider-

ably enhanced the likelihood that diabetes subjects will have 

depressed symptoms [ 32 ]. DM patient with triple or more 

than triple morbidity had 1.5 times greater chance of devel-

oping depressive symptoms as compared to those without 

multimorbidity. A number of studies conducted in the past 

years reported the inextricable relationship between depres-

sion and multimorbidity [ 21 ,  33 – 36 ]. Findings showed that 

the chance of acquiring depressive symptoms dramatically 

increase as the number of morbidities rise. Alike our fi nd-

ings, Yunming et al., [ 35 ] have reported that triple or more 

than triple chronic conditions escalated the risk of having 

depression. Another study by Anderson et al. recorded that 

depression was greater than two times more prevalent among 

people with diabetic comorbidities [ 34 ]. There was signifi -

cant mean diff erence of depressive symptoms among the 

diabetic multimorbidity category in our study which was 

similar to studies performed in Canada and Spain [ 25 ,  26 ]. 

The fi ndings of every study listed above strengthen the sig-

nifi cant link between DM and rising morbidities and suscep-

tibility to mental health issues. 

 Poor self-rated health was one of the most reliable and 

positive related markers for predicting depressive symptoms 

over the course of an individual’s life [ 36 – 38 ]. Reducing 

the multimorbidity associated with diabetes and improving 

educational attainment are important factors in infl uencing 

self-reported health because they lessen negative outcomes 

and improve quality of life [ 38 ]. 

 Those receiving insulin injections to control their blood 

glucose levels had a higher odd of experiencing depressive 

symptoms, which was in line with the results from Korea 

[ 39 ]. A review paper published in 2016 also strengthen 

the results of the present study by revealing that insulin 

treatment was closely linked with the large prevalence of 

depressive syndromes compared with those without insulin 

therapy [ 40 ]. Respondents without coverage of health insur-

ance and hospitalized in past 12 months were more likely to 

face depressive episodes. The possible reason for this could 

be due to fi nancial limitation and out of pocket expenditure 

faced by patient during the treatment. The number of comor-

bidities among the DM patients was a major risk factor of 

indoor and outdoor health-care utilization [ 41 ]. 

 The present paper had certain strengths as well as limi-

tations. The primary strength of this paper was the national 

representativeness because the fi ndings generated in this 

  Table 4       One-way ANOVA for mean diff erence of depressive score 

among diff erent groups of multimorbidity with DM  

 Bonferroni (post hoc analysis).   a  Mean diff erence = 0.30 with 

 p  = 0.000 (double morbidity vs no morbidity).   b  Mean diff er-

ence = 0.60 with  p  = 0.000 (triple or more than triple morbidity vs 

no morbidity).   c  Mean diff erence = 0.50 with  p  = 0.000 (triple or more 

than triple morbidity vs single morbidity).   d  Mean diff erence = 0.30 

with  p  = 0.000. Triple or more than triple morbidity vs double mor-

bidity 

  Multimorbidity with diabetic cases    M ± SD of 

depressive 

score  

   F  value     p  value  

  No morbidity    3.2 ± 1.7  ab      19.63    0.0000  

  Single morbidity    3.3 ± 1.7  c    

  Double morbidity    3.5 ± 1.9  ad    

  Triple or more than triple morbid-

ity  

  3.8 ± 2.1  bcd    
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study was based on rigorous national level survey which 

fosters generalization of the fi ndings throughout India. The 

association between multimorbidity on diabetes patient 

and depression had not been extensively studied, as far as 

we are aware, but this is the fi rst of its kind in India. Spe-

cifi cally, it examines the relationship between depressed 

symptoms and diabetic multimorbidity. Similarly, major 

limitation of this study was the establishment of causal 

inferences to DM multimorbidity and depressive symp-

toms because we adopted the cross-sectional study which 

limit the establishment of causal inference. Secondly, 

morbidity status among DM patients was measured by 

self-reported chronic diseases pattern which increases the 

chance of self-declaration bias due to under-reporting of 

diagnosis or forgetfulness. Finally, only eight chronic con-

ditions apart from DM were used to determine the associ-

ated comorbidity and multimorbidity condition based on 

the indicator availability in the Longitudinal Ageing Study 

of India. 

 Current study provides novel insights from the various 

perspective. Firstly, so far most of the studies has been 

mapping the multimorbidity by combining all the common 

chronic conditions. However, this study comes with diff er-

ent concept by gauging presence of multimorbidity condi-

tions from diabetes landscape and measuring the association 

of multimorbidity with depressive symptoms among older 

adults of India. Secondly, this paper has compared the mean 

diff erences in depressive symptoms based on the diff erent 

category of multimorbidity on diabetes patient by applying 

one-way ANOVA which has not been done in the Indian 

context. We fi nd that multimorbidity among DM patient is a 

key factor to determine depressive symptoms at later life and 

the number of multimorbidity among DM patients increases 

the chances of having depressive symptoms. 

    Conclusion 

 Multimorbidity conditions among DM patients were highly 

predominant. The commonest form of comorbid condition 

in the patients with DM are hypertension, followed by bone 

and joint diseases. The numbers of co-/multimorbidities, 

hospitalization due to health condition, taking insulin to con-

trol blood glucose level, coverage of health insurance policy, 

and self-reported health status were the major risk factors for 

depressive symptoms among diabetic cases. Further research 

is mandatory to identify more granular association and tra-

jectories of developing depression to extend quality care 

in clinical settings and strategic planning in public health 

delivery system. 
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