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Abstract 
The presence of diabetes and related comorbidities can intensify treatment demands and adversely impact functional capacity. The goal of our study was to estimate the prevalence and association of functional disability in patients with diabetes and related comorbidities attending diabetes clinic in Karachi. A hospital-based cross sectional data of 800 adults were analyzed. Three categories were created including: diabetes and no comorbidity, diabetes with one-comorbidity and diabetes with two or more comorbidities.  Prevalence of functional disability was computed and multi-logistic regression was used to determine the odds of functional disability in diabetes patients with and without comorbidities. Of the total, 23.5 % participants with diabetes showed extreme functional disability. Odds of functional disability increased with age (OR= 10.75, 95% CI= 4.39-26.33, p-value <0.001). Females were twice more likely to have functional disability burden (OR= 1.90 95% CI= 1.06-3.42, p-value 0.029) as compared to males. Odds of functional disability by disease category were as follows: no comorbid condition as reference, the odds of functional disability was (OR= 2.03, 95% CI= 1.15-3.60, p-value 0.014) for diabetes with one comorbid and (OR= 10.98, 95% CI= 6.49-18.58, p-value <0.001) for diabetes with two or more comorbid conditions.  One of the most upsetting features of fast increase is the co-occurrence of diabetes and multimorbidity is the rising burden of functional disability, particularly in women and older adults. There is a greater need for diabetes related functional disability surveillance and research directed at environment and improving lifestyle factors.
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INTRODUCTION:
Diabetes Mellitus (DM) is the most prevailing chronic metabolic disease [1] which affects millions of individuals globally and nationally; with increasing morbidity and mortality [2]. DM is the most common fatal disease; it occurs due to insufficient secretion or utilization of insulin. Insulin is the precious hormone for body functions that regulates blood glucose concentration, Hyperglycemia or raised blood glucose concentration leads to morbidity or mortality [3]. Three different types of DM: Insulin dependent DM or childhood DM (type I) occurs due to lack of insulin production, Noninsulin dependent DM or adulthood DM (type II) occur from insufficient insulin or ineffective use of insulin by the body’s tissue and gestational diabetes occur during pregnancy [4].
Global Prevalence of DM in 2015 was 415 million (8.8%) which is expected to raise by 2040  to 642 million (10.4%) [5]. Nearly 91% individuals with DM are diagnosed as Type II DM and mostly these patients are diagnosed in adulthood [6] whereas 193 million people with DM are still undiagnosed [5]. Hence 1 in 11 adults have DM in the world [7]. DM is the 8th leading cause of mortality worldwide; 1.5 million mortality is attributed directly due to DM each year [5]. In south-east Asian region, one-fifth of adults are living with DM. The number of adults (20-79 years) diagnosed with DM was 78 million or 8.5% in 2015  which will become 140 million or 10.7% by 2040 along with increase in cost of treatment [6]. 
The DM burden and its associated morbidity and mortality have increased gradually in south Asia over the years. India, the largest country in the South Asia Region, has more than 65 million adults with DM [8]. Prevalence estimates of DM among adult populations are also high in other regional countries, with 15.1 % in Mauritius [9], 10.6 % in Bangladesh [9] and 11% in Pakistan [2]. The people of the South East Asia region pay a larger outlay on DM as compared to other regions [10].In Pakistan also, DM is widespread with a prevalence of 11% estimated in 2015 (ranked 7th) and is expected to reach 15% by 2030. Further, prevalence of 22.04% of DM is reported among adult urban population and 17.15% in rural population [2].
A feverish lifestyle behavior, easy and accessible food that requires less preparation time, typically with low nutritious values all have resulted in irregular meal consumption and frequent snacking on energy dense fast foods, instead of traditionally home-cooked nutritious food. Thus, this rising nutritional transition, largely in cities and in rural populations has caused huge obesity and other associated non-communicable diseases (NCD) including DM type II, hypertension, and cardiovascular disease (CVD) [11]. As documented people with DM are at risk for major complications and co morbidities such as, macro vascular as well as micro vascular complications, end-stage renal disease, diabetic retinopathy, diabetic neuropathy, amputation and also lead to a host of less directly related co-morbid conditions like hypertension, CVD, dyslipidemia, diabetic foot and erectile dysfunction and infections [9], with major influence on both life expectancy as well as quality of life. The prevalence of co morbidity and complications are substantially greater for those with DM [10]. 
Studies have shown that DM related complications also cause functional disabilities. 
A functional disability, defines long-term limitation in activities due to illness [14]. According to ADA; Diabetes has been strongly associated with functional disability. Prevalence of major functional disabilities was found to be 9.8% amongst women with DM and 4.8% amongst women without DM [15]. A study  from China reported a high rate of (56%) depressive symptoms and anxiety symptom’s (43.6%) in DM patients [16]. While, an Australian’s study predicted that prevalence of disabilities in DM patients increases with age; Men= 27.5% at age 50 years; 100% at age of 80 years and above. Women= 23.6% to 100%at the age of 80. 9 [17]. Furthermore the worldwide rising trend of DM will aggravate the condition and is a matter of great concern as the overall risk of dying prematurely; morbidity and management costs associated with DM are substantial. Pakistan is one of a developing country where DM is on the rise, currently ranking at 7th among the list of countries with major burden of DM. However, it is predicted that if present situation continues, Pakistan’s rank will 4th position [14].Studies shows that DM with disability prevalence increases with age [18].  
DM related burden of comorbidities and disabilities is growing; yet the evidence about the burden of disease is scant in Pakistan. This study is an effort to measure the disability burden related with DM and the association of DM and related co-morbidities with functional disabilities. 
METHODOLOGY:
The study was conducted in the tertiary care hospital setting of outpatient department; National Institute of Diabetes and Endocrinology (NIDE) - Dow University of health sciences (Ojha campus), Karachi. This tertiary care hospital has highest percentage of patients coming from different socio-economic and demographic status [19]. 
[bookmark: _Toc464299811]Sampling technique: 
Patients with type II DM were selected through non-probability consecutive sampling coming to Out Patient Department (OPD) of the hospitals during the normal routine checkup according to our eligibility criteria; study was conducted from November 2016 to March 2017. Patients with history of DM on treatment with at least past 1 year present in the outpatient department (OPD).  Age 30 years and above of either gender were included. Subjects understood and signed written informed consent which was in native language of country. Subjects have written informed consent for the utilization of their information according to local regulations. The estimated sample size was 657. 15% additional data was collected to reduce biasness.   
Data Collection Procedure:
[bookmark: _Toc464299812] Structured questionnaire was used for the collection of data by the researcher herself using face-to-face interviews with the participants attending outpatient department (OPD).Socio-demographic, anthropometric measures (weight and height) were asked to know the baseline knowledge about participants. Questions related to co-morbidities was  adapted using previous questionnaire used in the studies. Functional disability using World Health Organization (WHO) International Classification of Functioning, Disability and Health (ICF) and WHO Disability Assessment Schedule 2.0 (DAS). This is a tool which is used to assess standardized disability levels for all diseases including, neurological, metabolic, addictive, etc. which is applicable across all cultures on all adults’ populations. WHO, DAS 2.0 works on 6 Areas of Functioning consist of: Cognition, Mobility, Self-care, Getting along, Life activities, Participation. Data collected was filled and transported daily to the field office for computerization.
Dependent variable:
 Participants were asked about the presence or absence of functional disability of DM and related co-morbidity conditions.
Independent Variable: 
The coexistence of two or more of the diabetes related chronic conditions in  an individual was labeled as multi-morbid; coded ‘0 as 0-1 chronic conditions recoded as no’ and ‘≥2 chronic condition as yes’.
Confounding variables:
 In addition to comorbidity and functional disability, information regarding socio-demographic characteristics including: Age, Gender, Ethnicity and family monthly income (in PKR) was collected. 
[bookmark: _Toc464299813]Statistical Analyses:
The final analysis was performed on 731 samples, after removing missing data from the collected data.  Data was entered, cleaned and analyzed using SPSS version 16.0. Cleaning and coding of the data was done prior to the analysis. Descriptive statistics and exploratory was performed and frequencies and percentages were reported. Association was performed using Chi-square and inferential statistics. Univariate and multivariate regression models were conducted using functional disability as dependent variable to evaluate the effect size. All tests were two-tailed and level of significance was set at 0.05. All analyses were descriptive and exploratory, and were carried out in patients with both baseline and 6-month retrospective data. Continuous variables were summarized by their mean and standard deviation, categorical variables by percentages. All analyses were conducted using SPSS software version 16.0.
RESULTS:
 Socio-demographic characteristics of DM type II respondents
The initial sample included 800 participants. After excluding participants with missing         observations, the complete information was based on 731 respondents with median age of 52.9 years.
The baseline socio-demographic characteristics of these patients are summarized in Table1, representing descriptive statistics for socio-demographic characteristics of the study population. Of the total respondents, 58.1 % (n=725) were female whereas 41.9% (n=306) were male diagnosed with DM Type II. The age ranged from 30 years and above 70 years, with a median age of 52.9 years. Of the total, 45.0% (n=329) had normal weight 30.1% (n=220) were overweight and 19.8% (n=145) were obese whereas 5.1% (n=37) had BMI less than 18.5 and were labeled as underweight. Of all, 22.4% (n=164) respondents were found to be illiterate, 9.6% (n=70) had only primary education, 22.4% (n=164), 16.8% (n=123), 28.7% (n= 210) had secondary, intermediate education and professional education respectively.
Majority of the respondents were married [96.3% (n=704)] lived in nuclear family system [86% (n=629)]. 47.1% (n=344) respondents had 3-5 children, whereas 15.7% (n=115), 29.8% (n=218) and 7.4 % (n=54) had ≥6, ≤ 2 and no children respectively. Of the total DM patients enrolled in the study, majority of the respondents were house wives 55.8% (n=408), whereas 29.4 % (n=215) were employed and 14.8% (n=108) were unemployed. The median income was Rs.14000. Of the total, 9.7% (n=71) respondents were smokers while 90.3% (n=660) were non-smokers. 
Prevalence of multimorbidity in DM type II:
Table 2, summarizes the disease characteristics of DM Patients. The average duration of history of diabetes was 6.58±5.10 years. 55.5% (n=406) participants had DM for the past 5 years, 6-10years 22.3 % (n= 163), >10years 20.5 % (n=150) whereas 1.6% (n=12) respondents were recently diagnosed with DM with less than 1 year duration.  Among the DM patients included in the study, 30.5 %( n=223) individuals had no co-morbidities, whereas 59.5 % ( n=508) had reported presence of co-morbidities in relation to DM.  166 (22.7%) patients were found to have one disease along with DM, whereas 342 patients had ≥2 disease in addition to DM and 223 patients (30.5%) had only DM (Figure 1). 
DM along with hypertension was found in 53.4% (n=390) , 20.5% (n=150) in lower extremities/arthritis; 20.2 % (n=148) in retinopathy;17.2 % (n=126) in depression; while DM along with heart diseases were reported by 15.9 %(n=116 ) respondents. Further 13.7%(n=100)  respondents with DM had dyslipidemia, 11.8 % ( n=86) DM patients were suffering from diabetic foot problems, diabetes along with nephropathy/ESRD was in 7.1 %(n=52) patients. DM along with COPD, DM with hepatitis c, cancer, thyroid was in=3, 0.4% patients. DM along with GIT problems was found in 0.3 % (n=2).
[bookmark: _Toc460809093]Prevalence of functional disability across socio-demographic characteristics and DM patients with co-morbidities:
Out of the total respondents, 26.8 % patients were found to have moderate functional disability, 26.4%, 23.5% and 23.3 % patient’s had mild, severe and extreme functional difficulty (Figure2).
Table 3, represents the results of prevalence of functional disability and co-morbidities. Out of total 342 respondents with ≥2 co-morbidities, 66.4 % (n=227) had extreme functional disabilities as compared to 26.5% (n=59) patients with no additional disease. A significant difference was found between co morbidities and functional disabilities (p-value <0.001).
Females 49.6% (n=211) were found to have more functional disability as compared to their counter parts males 42.8% (n=131). Functional disabilities increased with older age, 13.8% (n=11) respondents aged 30-40 reported functional disability whereas this trend elevated with growing age 31.6% (n= 56), 50.2% (n=127) and 67% (n=148) in 40-50, 50-60 and >60 years, respectively. 26.9% (n=190), 47.5% (n=335) married individuals were found to have moderate to extreme functional disability. A significant difference was found in gender (p-value 0.008), marital status (p-value 0.037) and respondent’s age (p-value <0.001) with functional disabilities. 
Of the total 37 underweight individuals, 29.7% (n=11), 32.4% (n=12) and 37.87% (n=14) individuals reported Mild, moderate and extreme difficulty. Whereas, increasing trend was observed with increase in BMI.  Of the 145 obese individuals, 19.3% (n=28), 21.4% (n=31) and 59.3% (n=86) reported mild to moderate functional disabilities. 57.3% (n=94) respondents with no education were found to have severe functional disabilities as compared to educated respondents. Similarly unemployed DM patients (55.6%, n=60) as compared to employed and respondents with <20,000 income had severe functional disabilities. Chi square results showed statistically significant associations between level of Education (p-value 0.001), Employment status (p-value <0.001) and Income status (p-value 0.001) with Functional Disability. 
Univariate Analysis
Univariate Logistic regression has been carried out with functional disability as the dependent variable and co-morbidities and other socio demographic characteristics as the independent variable and covariates. The results in table 4 reveals that Patients with 1 co morbidity along with DM were significantly more likely to have moderate (OR= 2.17, 95% CI= 1.32-3.56, p-value 0.002) and severe functional disability (OR=1.99, 95% CI= 1.21-3.27, p-value 0.001) as compared to patients with no additional disease to DM. An increased significant trend in functional disability was observed among patients with ≥2 co-morbidities in addition to DM. Females were significantly more likely to have moderate (OR = 1.66, 95% CI = 1.11-2.49, p-value= 0.013) and severe (OR = 1.69, 95% CI = 1.18-2.42, p-value= 0.003) functional disability as compared to males. An increasing trend was observed with increasing age in moderate and severe functional disability among all DM patients. Older individuals (≥60 years) were more likely to have moderate (OR=3.13, 95% CI=1.55-6.31,p-value 0.001) and severe functional disabilities (OR=11.60,95%CI=9.62-14.12,p-value 0.001) as compared to the younger. Married individuals (OR = 3.17, 95% CI = 1.22-8.22, p-value= 0.017) had significant higher odds of having severe functional disability as compared to single individuals. Respondents who were obese (OR=1.90, 95%CI=1.15-3.14, P-value 0.012) also had significantly higher odds of having severe functional disability as compared to individuals with normal weight. Lower income group have significantly higher odds of having functional disabilities moderate (OR=1.47, 95% CI=0.81-2.66, P-Value=0.193), severe (OR=1.97, 95%CI= 1.14-3.38, P-Value= 0.014) as compare to higher income group. 
[bookmark: _Toc460809095]Multivariate logistic regression of co morbidities with functional disability
The results in table 5 reveals that Patients with more than 2 co morbidities along with DM were significantly more likely to have moderate (OR= 4.04, 95% CI= 2.36-6.93, p-value 0.001) and severe functional disability(OR=10.98, 95% CI= 6.49-18.58, p-value 0.001) as compared to patients with 1 comorbidities along with DM were significantly more likely to have moderate (OR= 2.04, 95% CI= 1.20-3.47, p-value 0.008) and severe functional disability (OR=2.03, 95%CI= 1.15-3.60, p-value 0.014). Multivariate logistic regression analysis showed (represented in Table 5) slight difference in odds ratio for all the factors that were significant in the univariate analysis. 


DISCUSSION:
The study estimated the prevalence of multimorbidity in DM patients and association of functional disability in relation to comorbid conditions in DM patients. We had found high prevalence of multimorbidity in DM patients. Our results showed that, 69.5% patients suffered from co-morbidities. Out of which 46.8% patients suffered from multi morbidities (existence of two or more chronic diseases) and 22.7% had single co-morbidity. Hypertension (53.4%) was found to be the most prevalent co morbidity among DM patients followed by lower extremities/arthritis (20.5%), retinopathy (20.2%), depression (17.2%). Our results are consistent with other studies measuring the prevalence of multi morbidity in the DM population.  Like a study from Bangladesh, this had found 72.2% DM patients at risk of co-morbidities [9]. Similarities was found in both developing[20] and developed countries [21]. Longer duration of DM is mostly accompanying different complications which escalate the cost of managing DM, hence ultimately impact on the healthcare system.
The second objective of this study was to find the association of functional disability with DM and DM related co morbidities. Disabilities in DM patients were assessed through difficulty in walking, climbing, standing, sitting, bending, reaching over head, grasping small objects, difficulty lifting weight, difficulty in pushing/pulling heavy objects, difficulty while shopping, difficulty visiting friends, difficulty watching / listening music, emotionally affected due to health, feel worn out. DM patients reported significantly greater difficulty in bending (27.4%) as compared to other functional domains assessed.  23.5% and 23.3% patients were found to have severe and extreme functional disability respectively. The results of our study showed that DM patients with multi morbidity have a significantly greater burden of functional disability than those with no co morbid conditions. DM patients with more than two or more chronic conditions were at higher risk (OR=10.98) of functional disability as compared to one chronic condition and no co morbid condition (OR=2.03). Our results are consistent with previous researches on the association between DM and functional disability [22,23]. Previous studies had shown that longer duration of DM increases the loss of muscle functions in older people as well as also contribute to the patho physiological changes in frailty, disability and sarcopenia [24]. 
We also found that the burden of functional disability increases significantly with age (OR=13.67). Females (OR=1.90) were more likely to have more functional disabilities as compared to their counterparts. We suggest that if older age group gives more priority to management of DM than it is possible to avoid or delay the appearance of functional disabilities. Study conducted by Sinclair had shown that older patients with DM demonstrated a reduction in physical function as compared to similar age and sex group within the same community [24]. Studies from USA and Hong Kong also reported functional limitation in DM patients with increasing age [25-28].
Health care providers should conduct researches for updating their disease knowledge and for the implementation of cost effective intervention programs that not only reduce cost of illness but also reduce prevalence of DM in societies and help in controlling complications through rational prescribing and investigations. DM is placing huge economic burden throughout the world with rapidly increasing epidemic of DM. In this alarming situation it is necessary that health care providers, researchers, pharmaceuticals, agencies (N.G.Os, insurance companies), public and private authorities should work together in order to reduce epidemic and economic burden.


Strengths and limitations:
Our data analyses adds to a limited but growing body of evidence on the prevalence of multimorbidity among adults and the association with functional disability showing that functional disability is growing problem in populations with higher number of chronic conditions such as Pakistan where an ageing population is suffering the double burden of NCDs. To the best of our knowledge none of the studies have explicitly explored these two inter-related aspects of health within Pakistani context. Our data we hope will help in better health planning and management of disease as well as encourage health, diagnosis, management, professional training, monitoring and pharmaceutical care and services, research for diabetes care and implementing prevention programs. This study has a few limitations; multimorbidity was taken as a dichotomous variable; lacking information regarding the variable effect of chronic conditions with different combinations and severity of the disease. Whether presence of multimorbidity could actually affect functionally ability should be clarified in further longitudinal observational studies
CONCLUSION:
This study found that the vast majority of DM patients to have multiple comorbidities. Proper and early diagnosis along with treatment is not costly but delay in management results in complications which leads to morbidity as well as poor quality of life. One of the most upsetting features of this fast increase is the occurrence of DM is the rising burden of functional disability, particularly in women and older adults. Thus, to ensure a broad perspective to disease management, the presence of multi-morbidity must also be considered in the context of clinical decision making and research. 
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	Table I: Socio-demographic characteristics of DM Type II respondents(N=731)
	
	

	Characteristics
	N
	%

	Gender
	
	

	
	Male
	306
	41.9

	
	Female
	425
	58.1

	Age(years)
	
	

	
	30-40
	80
	10.9

	
	40-50
	177
	24.2

	
	50-60
	253
	34.6

	
	60-70
	159
	21.8

	
	≥70
	62
	8.5

	BMI
	
	
	

	
	Underweight 
	37
	5.1

	
	Normal
	329
	45.0

	
	Overweight
	220
	30.1

	
	Obese
	145
	19.8

	Marital Status
	
	

	
	Single 
	25
	3.4

	
	Married
	706
	96.6

	Education
	
	

	
	No education
	164
	22.4

	
	Primary
	70
	9.6

	
	Secondary
	164
	22.4

	
	Higher Secondary
	123
	16.8

	
	Graduation & above
	210
	28.7

	Average Income(Rs)
	
	

	
	<20000
	548
	75

	
	20000-30000
	54
	7.4

	
	30000-40000
	42
	5.7

	
	>40000
	87
	11.9

	Employment status-Patients
	
	

	
	Unemployed
	108
	14.8

	
	Employed
	215
	29.4

	
	House Wife
	408
	55.8

	Nature of work(N=215)
	
	

	
	White collar
	183
	85.1

	
	Laborer
	32
	14.8

	Type of Family
	
	

	
	Nuclear
	631
	86.3

	
	Joint
	100
	13.7

	Number of children
	
	

	
	0
	54
	7.4

	
	≤ 2
	115
	15.7

	
	3--5
	344
	47.1

	
	≥ 6
	218
	29.8

	Number of dependencies
	
	

	
	≤ 3
	69
	9.4

	
	4--6
	308
	42.1

	
	> 6
	354
	48.4

	Ethnicity
	
	

	
	Urdu
	423
	57.9

	
	Sindhi
	108
	14.8

	
	Punjabi
	52
	7.1

	
	Pushto
	70
	9.6

	
	Balochi
	27
	3.7

	
	Others
	51
	7

	Smoking status
	
	

	
	No
	660
	90.3

	 
	Yes
	71
	9.7

	

	
	
	

	




	
	
	


	Table 2: Patient and disease characteristics in a cohort of prevalent cases of DM Type II

	Characteristics
	 
	N
	%

	Duration of DM(years)
	
	
	

	
	< 1
	12
	1.6

	
	1--5
	406
	55.5

	
	6--10
	163
	22.3

	
	>10 
	150
	20.5

	Mode of treatment
	
	
	

	
	Diet plan
	176
	24.1

	
	Oral medication
	579
	79.2

	
	Insulin
	255
	34.9

	
	Oral agents + insulin
	184
	25.2

	No of visits in the Past 6 months
	
	
	

	
	1--5
	416
	56.9

	
	5--10
	202
	27.6

	
	> 10
	113
	15.5

	Hospitalized due to DM
	
	
	

	
	No 
	651
	89.1

	
	Yes
	80
	10.9

	Comorbidities
	
	
	

	
	No 
	223
	30.5

	
	Yes
	508
	69.5

	Presence of DM related conditions and complications
	
	
	

	
	Hypertension 
	390
	53.4

	
	Heart disease
	116
	15.9

	
	Nephropathy/ESRD 
	52
	7.1

	
	Dyslipidemia
	100
	13.7

	
	Diabetic Foot
	86
	11.8

	
	Lower extremity/ arthritis
	150
	20.5

	
	Retinopathy
	148
	20.2

	
	Neuropathy 
	24
	3.2

	
	COPD
	10
	1.4

	
	GIT
	2
	0.3

	
	Hepatitis C
	3
	0.4

	
	Cancer 
	3
	0.4

	
	Thyroid
	3
	0.4

	 
	Depression
	126
	17.2




	Table 3: Functional disability among Diabetic Patients

	Characteristics
	Functional Disability

	
	N
	%

	Difficulty in walking
	
	

	
	No
	259
	35.4

	
	Mild
	222
	30.4

	
	Moderate
	180
	24.6

	
	Severe
	59
	8.1

	
	Extreme/cannot walk
	11
	1.5

	Difficulty in climbing
	
	

	
	No
	255
	34.9

	
	Mild
	218
	29.8

	
	Moderate
	188
	25.7

	
	Severe
	62
	8.5

	
	Extreme/cannot climb
	8
	1.1

	Difficulty while standing
	
	

	
	No
	288
	39.4

	
	Mild
	213
	29.1

	
	Moderate
	176
	24.1

	
	Severe
	46
	6.3

	
	Extreme/cannot stand
	8
	1.1

	Difficulty in sitting
	
	

	
	No
	377
	51.6

	
	Mild
	189
	25.9

	
	Moderate
	120
	16.4

	
	Severe
	40
	5.5

	
	Extreme/cannot sit
	5
	0.7

	Difficulty in bending
	
	

	
	No
	290
	39.7

	
	Mild
	200
	27.4

	
	Moderate
	165
	22.6

	
	Severe
	64
	8.8

	
	Extreme/cannot bend
	12
	1.6

	Difficulty reaching over head
	
	

	
	No
	325
	44.5

	
	Mild
	210
	28.7

	
	Moderate
	131
	17.9

	
	Severe
	49
	6.7

	
	Extreme/cannot
	16
	2.2

	Difficulty grasping small objects
	

	
	No
	593
	81.1

	
	Mild
	105
	14.4

	
	Moderate
	23
	3.1

	
	Severe
	10
	
1.4


	

	Characteristics
	Functional Disability

	
	N
	%

	Difficulty lifting weight
	

	
	No
	268
	36.7

	
	Mild
	180
	24.6

	
	Moderate
	160
	21.9

	
	Severe
	61
	8.3

	
	Extreme/cannot lift
	62
	8.5

	Difficulty in pushing/pulling heavy objects

	
	No
	271
	37.1

	
	Mild
	181
	24.8

	
	Moderate
	152
	20.8

	
	Severe
	63
	8.6

	
	Extreme/cannot pull/push
	63
	8.6

	Difficulty while shopping
	

	
	No
	397
	54.3

	
	Mild
	219
	30

	
	Moderate
	92
	12.6

	
	Severe
	10
	1.4

	
	Extreme/cannot 
	13
	1.8

	Difficulty visiting friends
	

	
	No
	411
	56.2

	
	Mild
	213
	29.1

	
	Moderate
	84
	11.5

	
	Severe
	16
	2.2

	
	Extreme/cannot 
	7
	1

	Difficulty watching/listening music

	
	No
	530
	72.5

	
	Mild
	91
	12.4

	
	Moderate
	92
	12.6

	
	Severe
	16
	2.2

	
	Extreme/cannot 
	2
	0.2

	Emotionally affected due to health

	
	Never
	3
	0.4

	
	Rarely
	649
	88.8

	
	Sometimes
	29
	4

	
	Most of the time
	33
	4.5

	
	Always
	17
	2.3

	Feel worn out
	
	

	
	Never
	3
	0.4

	
	Rarely
	667
	91.2

	
	Sometimes
	24
	3.3

	
	Most of the time
	18
	2.5

	 
	Always
	19
	2.6





	 Table 4: Univariate analysis of the association between demographic characteristics and comorbidities 

	Characteristics
	
	Functional Disability

	
	
	Moderate
	
	Severe/Extreme Difficulty
	

	
	 
	OR(95% CI)
	p-value
	OR(95% CI)
	p-value

	Co-morbidity
	
	
	
	
	

	
	0
	1
	
	1
	

	
	1
	2.17(1.32-3.56)
	0.002
	1.99(1.21-3.27)
	<0.001

	
	≥ 2
	4.28(2.56-7.16)
	0.006
	11.75(7.28-18.98)
	<0.001

	Gender
	
	
	
	
	

	
	Male
	1
	
	1
	

	
	Female
	1.66(1.11-2.49)
	0.013
	1.69(1.18-2.42)
	0.003

	Age
	
	
	
	
	

	
	30-40
	1
	
	
	

	
	40-50
	2.57(1.36-4.85)
	0.003
	4.22(1.99-8.98)
	<0.001

	
	50-60
	3.37(1.79-6.35)
	<0.001
	10.67(5.13-12.20)
	<0.001

	
	60->70
	3.13(1.55-6.31)
	0.001
	11.60(9.62-14.12)
	<0.001

	Marital status
	
	
	
	
	

	
	Single 
	1
	
	1
	

	
	Married
	2.09(0.77-5.72)
	0.147
	3.17(1.22-8.22)
	0.017

	BMI
	
	
	
	
	

	
	Underweight 
	1.09(0.45-2.61)
	0.845
	0.78(0.34-1.81)
	0.576

	
	Normal
	1
	
	1
	

	
	Overweight
	0.98(0.62-1.55)
	0.945
	0.93(0.61-1.41)
	0.744

	
	Obese
	1.10(0.61-1.99)
	0.735
	1.90(1.15-3.14)
	0.012

	Education
	
	
	
	
	

	
	No education
	1.62(0.89-2.93)
	0.108
	2.56(1.52-4.30)
	<0.001

	
	Primary
	1.53(0.77-3.04)
	0.217
	0.96(0.49-1.88)
	0.919

	
	Secondary
	2.02(1.13-3.61)
	0.017
	2.45(1.45-4.14)
	<0.001

	
	Higher Secondary
	0.96(0.53-1.75)
	0.915
	1.12(0.66-1.88)
	0.67

	
	Graduation & above
	1
	
	1
	

	Income
	
	
	
	
	

	
	<20000
	1.47(0.81-2.66)
	0.193
	1.97(1.14-3.38)
	0.014

	
	20000-30000
	0.38(0.14-1.00)
	0.051
	0.69(0.32-1.50)
	0.361

	
	30000-40000
	1.70(0.65-4.40)
	0.271
	1.32(0.52-3.31)
	0.55

	
	>40000
	1
	
	1
	

	Employment status
	
	
	
	
	

	
	Unemployed
	1.22(0.63-2.37)
	0.544
	2.56(1.45-4.50)
	0.001

	
	Employed
	1
	
	1
	

	
	House wife
	1.71(1.10-2.65)
	0.016
	2.50(1.67-3.75)
	<0.001

	Family Type
	
	
	
	
	

	
	Nuclear
	0.74(0.41-1.34)
	0.332
	0.84(0.49-1.45)
	0.549

	
	Joint
	1
	
	1
	

	Smoking status
	
	
	
	
	

	
	No
	1
	
	1
	

	
	Yes 
	0.74(0.38-1.43)
	0.382
	0.71(0.39-1.26)
	0.245

	Number of children
	
	
	
	
	

	
	0
	1
	
	1
	

	
	≤ 2
	1.10(0.499-2.45)
	0.802
	1.13(0.52-2.46)
	0.752

	
	3--5
	2.08(1.00-4.28)
	0.047
	3.65(1.81-7.32)
	<0.001

	
	≥ 6
	2.70(1.24-5.85)
	0.011
	5.12(2.44-10.73)
	<0.001

	Number of dependencies
	
	
	
	
	

	
	≤ 3
	1
	
	1
	

	
	4--6
	1.08(0.55-2.10)
	0.818
	1.66(0.89-3.09)
	0.109

	
	> 6
	1.56(0.80-3.03)
	0.183
	2.32(1.24-4.32)
	0.008

	Ethnicity
	
	
	
	
	

	
	Urdu
	1
	
	1
	

	
	Sindhi
	0.72(0.40-1.27)
	0.264
	0.76(0.46-1.25)
	0.282

	
	Punjabi
	1.36(0.59-3.11)
	0.462
	1.40(0.66-2.97)
	0.369

	
	Pushto
	1.21(0.56-2.59)
	0.616
	1.66(0.85-3.20)
	0.131

	
	Balochi
	0.80(0.30-2.11)
	0.653
	0.53(0.21-1.36)
	0.192

	 
	Others
	2.14(0.83-5.49)
	0.112
	2.46(1.04-5.85)
	0.04

	Level of significance <0.05




	
 Table 5: Multivariate analysis of the association between demographic characteristics and comorbidities 

	Characteristics
	
	Functional Disability

	
	
	Moderate**
	
	Extreme Difficulty**
	

	
	 
	A.OR(95% CI)
	p-value
	A.OR(95% CI)
	p-value

	Co-morbidity
	
	
	
	

	
	0
	
	
	
	

	
	1
	2.04(1.20-3.47)
	0.008
	2.03(1.15-3.60)
	0.014

	
	≥ 2
	4.04(2.36-6.93)
	<0.001
	10.98(6.49-18.58)
	<0.001

	Gender
	
	
	
	
	

	
	Male
	
	
	
	

	
	Female
	1.74(0.96-3.13)
	0.063
	1.90(1.06-3.42)
	0.029

	Age
	
	
	
	
	

	
	30-40
	
	
	
	

	
	40-50
	2.36(1.19-4.68)
	0.013
	3.64(1.46-9.06)
	0.005

	
	50-60
	3.36(1.67-6.75)
	<0.001
	10.75(4.39-26.33)
	<0.001

	
	60->70
	3.62(1.68-7.83)
	<0.001
	13.67(9.22-16.44)
	<0.001

	BMI
	
	
	
	
	

	
	Underweight 
	1.31(0.50-3.43)
	0.58
	0.72(0.27-1.89)
	0.514

	
	Normal
	
	
	
	

	
	Overweight
	0.88(0.53-1.46)
	0.621
	0.61(0.37-1.03)
	0.064

	
	Obese
	0.87(0.46-1.64)
	0.667
	1.15(0.61-2.16)
	0.647

	Education
	
	
	
	
	

	
	No education
	1.11(0.56-2.23)
	0.752
	1.47(0.76-2.83)
	0.241

	
	Primary
	1.18(0.55-2.51)
	0.665
	0.66(0.29-1.46)
	0.39

	
	Secondary
	1.02(0.53-1.97)
	0.932
	1.16(0.60-2.22)
	0.655

	
	Higher Secondary
	1.66(0.85-3.21)
	0.131
	1.83(0.93-3.58)
	0.076

	
	Graduation & above
	
	
	
	

	Income
	
	
	
	
	

	[bookmark: _GoBack]
	Low<20000
	0.87(0.40-1.88)
	0.731
	0.88(0.42-1.82)
	0.737

	
	20000-30000
	0.39(0.13-1.17)
	0.093
	0.55(0.19-1.57)
	0.267

	
	30000-40000
	1.72(0.62-4.79)
	0.295
	1.16(0.39-3.37)
	

	 
	>40000
	1
	 
	1
	 

	
	
	
	
	
	



Figure I: Prevalence of DM related co morbidities

	






Figure 2: Status of Functional Disability
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