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INTRODUCTION
Many centuries ago the doctors propagated the viability of a complex approach in the diagnosis of disease and the treatment of the patient, however modern medicine, which boasts a wide range of diagnostic methods and variety of therapeutic procedures, stresses specification. This brought up a question: How to wholly evaluate the state of a patient who suffers from a number of diseases simultaneously, where to start from and which disease(s) require(s) primary and subsequent treatment? For many years this question stood out unanswered, until 1970, when a renowned American epidemiologist A.R. Feinstein came out with the term of "comorbidity". [1]
The term "comorbid" has three definitions:

1. To indicate a medical condition existing simultaneously but independently with another condition in a patient (this is the older and more "correct" definition)
2. To indicate a medical condition in a patient that causes, is caused by, or is otherwise related to another condition in the same patient (this is a newer, nonstandard definition and less well-accepted). [2]
3. To indicate two or more medical conditions existing simultaneously regardless of their causal relationship. [3]

AIMS AND OBJECTIVES


The present study has been undertaken with the following aims and objectives:

1) To study the prevalent comorbid conditions in surgical cases presenting in outdoor basis and in emergency setup of Gauhati Medical College and Hospital.
2) To study the various methods and procedures undertaken in both the setups to optimize the condition before surgery.
3) To study the outcome of optimization on the intra operative and post operative period of the patients.
MATERIAL & METHODS


All patients coming to GMCH in both outdoor and in emergency with comorbid conditions needing surgery shall constitute the study group. Patients are being followed up within the study period itself and looked for short term post-operative outcome. Hospital based prospective observational study.
 
SAMPLE SIZE

Patients admitted to Gauhati Medical College and Hospital, Guwahati during the period of 1st June, 2018 to 31st May, 2019 needing surgery with a comorbid condition were considered as sample. Study duration being 1 year.

INCLUSION CRITERIA

All patients needing surgery with comorbid conditions are included in the study.

EXCLUSION CRITERIA

1. Patients with more than 2 comorbid conditions

2. Traumatic cases ( blunt trauma and penetrating trauma)

3. Patients with age > 80 years

4. Conservatively managed cases



METHOD
1. Patient admitted from OPD and Emergency meeting the inclusion and exclusion criteria shall be the sample.
2. A detailed history of their condition including the comorbid condition and any treatment undergone for the condition shall be analyzed.
3. Patient shall undergo necessary investigations including pre operative investigations and additional investigations for their comorbid condition.
4. The different procedures undertaken to optimize their condition in elective cases and in emergency cases shall be studied upon.
5. To assess the outcome of surgery and its implication if any on the post operative period

RESULTS
	
Table 1: AGE



	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	AGE
	309
	11
	78
	39.88
	14.006

	Valid N (listwise)
	309
	
	
	
	


	Row Labels
	Count of AGE

	10-19
	15

	20-29
	71

	30-39
	75

	40-49
	60

	50-59
	58

	60-69
	27

	70-80
	3

	Grand Total
	309











Table 2: SEX


	 
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	FEMALE
	83
	26.9
	26.9
	26.9

	
	MALE
	226
	73.1
	73.1
	100

	
	Total
	309
	100
	100
	 






Figure 1: Socio Economic Status



Figure 2: Diseases






Figure 3: Presence of comorbidity in different age groups


Table 3: Prevalence of surgical site infections with relation to level of albumin

	Albumin g/dl
	Count of Cases
	Surgical Site Infection
	% Surgical Site Infection

	1-2
	39
	22
	56.41

	2-2.5
	68
	28
	41.18

	2.5-3.5
	166
	10
	6.02

	>3.5
	36
	0
	0.00







Table 4: Intra operative complications in compared in elective comorbid cases with or without medications
	
	WITH INTRAOPERATIVE COMPLICATIONS
	WITHOUT INTRAOPRATIVE COMPLICATIONS
	Grand Total

	ON MEDICATIONS
	9.80%
	90.20%
	100.00%

	NOT ON MEDICATIONS
	12.24%
	87.76%
	100.00%

	Grand Total
	11.00%
	89.00%
	100.00%


The chi-square statistic is 21.6654. The p-value is < .00001. The result is significant at p < .05. There is significant relation between suffering from intra operative complications and being on medications or not in emergency comorbid cases. 



Table 5: Post operative complications in compared in elective comorbid cases with or without medications
	
	WITH POST OPERATIVE COMPLICATIONS
	WITHOUT POST OPERATIVE COMPLICATIONS
	Grand Total

	ON MEDICATIONS
	25.49%
	74.51%
	100.00%

	NOT ON MEDICATIONS
	34.69%
	65.31%
	100.00%

	Grand Total
	30.00%
	70.00%
	100.00%



Figure 4: Outcome compared in elective comorbid cases with or without medications


Table 6: Requirement of ICU compared in elective comorbid cases with or without medications
	
	ICU NOT REQUIRED
	SHIFTED TO ICU
	Grand Total

	ON MEDICATIONS
	84.31%
	15.69%
	100.00%

	NOT ON MEDICATIONS
	81.63%
	18.37%
	100.00%

	Grand Total
	83.00%
	17.00%
	100.00%


The chi-square statistic is 66.7693. The p-value is < .00001. There is significant co-relation between being on medications or not and requirement of ICU in emergency comorbid cases.
Figure 5: Post operative complications in compared in emergency comorbid cases with or without medications


Figure 6: Outcome compared in emergency cases with or without medications


Table 7: Comparison of comorbidity in elective and emergency cases
	COMORBIDITY IF ANY
	ELECTIVE
	EMERGENCY
	Grand Total

	ANEMIA
	13%
	11%
	12%

	CHRONIC OBSTRUCTIVE PULMONARY DISEASE
	15%
	6%
	10%

	CORONARY ARTERY DISEASE
	5%
	0%
	2%

	CORONARY ARTERY DISEASE : POST CABG
	1%
	0%
	1%

	HYPERTENSION
	13%
	10%
	12%

	HYPERTENSION AND TYPE 2 DIABETES MELLITUS
	4%
	0%
	2%

	TYPE 2 DIABETES MELLITUS
	16%
	13%
	14%

	WITHOUT COMORBIDITY
	33%
	60%
	47%

	Grand Total
	100%
	100%
	100%



Table 8: Intra operative complications in relation with comorbidity
	
	
	
	

	INTRA OPERATIVE COMPLICATIONS IF ANY
	ELECTIVE
	EMERGENCY
	Grand Total

	NON COMORBID
	0.00%
	27.27%
	27.27%

	COMORBID
	33.33%
	39.39%
	72.73%

	Grand Total
	33.33%
	66.67%
	100.00%


The chi-square value is 16.046. The p-value is .000062. This shows that being a comorbid emergency case has a higher chance of suffering from intra operative complications.



Figure 7: Post operative complications in relation with comorbidity

The chi-square statistic is 17.9444. The p-value is .000023. The result is significant at p < .05.  This implies that having comorbidity in emergency is significantly related with post operative complications.
Figure 8: Outcome of emergency and elective cases in relation to comorbidity




Figure 9: Readmission in relation to comorbidity

The chi-square statistic is 38.0952. The p-value is < .00001. This implies that there is a positive relation between comorbidity, elective or emergency and readmission on follow-up.
Table 9: Average duration of hospital stay (in days) compared to elective and emergency cases
	
	ELECTIVE
	EMERGENCY
	Grand Total

	COMORBID
	11
	14
	12

	NON COMORBID
	5
	9
	8

	Grand Total
	9
	11
	10



The table shows that in both comorbid and non comorbid cases the emergency cases were admitted for a longer period of time compared to elective cases. The chi-square statistic is 0.2547. The p-value is .613819.

DISCUSSION
It is evident from our study that the majority of the cases (66.67 per cent) were in the age group of 20 – 49 years. Similar results were found by Jay F. Piccirillo et al in their study on the changing prevalence of comorbidity across the age spectrum. They found that conditions such as HIV/AIDS, obesity, and illicit drug abuse were more prevalent in younger patients, while conditions such as dementia and congestive heart failure increased in prevalence and severity across the age spectrum. [4]
Most of the cases (63.8%) belonged to the Lower Class, followed by Lower Middle Class (33%). There were on 3.2% cases that belonged to the Upper Middle Class. Low socioeconomic status serves as a marker for impairment and more advanced disease. W J Loumann et al in a study concluded that the prevalence of co morbidity was significantly higher with newly diagnosed cancer of lower compared with higher socio economic strata. Although both the prevalence of comorbidity and the proportional distribution of socio economic strata vary significantly among tumour types, the gradient of more comorbidity from high to low socio economic strata was apparent. [5]
There were 164 (53%) cases with comorbidity and 145 (47%) cases without comorbidity. The highest percentage of cases with (16%) and without comorbidity (11%) is in the age group of 31-40 years. It is followed by age groups 21-30 and 41-50.  Age group 71-80 shows least number of cases with or without comorbidity which is because of the number of cases in that age group is minimum. Out of the co-morbid cases 17% were females and 36% were males. Among the non co-morbid cases 9% were females and 38% were males. This result cannot be assessed with other studies because of the unequal number of cases in the study. However, this finding is in stark contrast with the findings of Fransessca de Blasio et al who concluded in their study that in chronic obstructive pulmonary disease women, as compared with men, had similar distribution of disease severity and more exacerbations. [6]
Among all the 309 cases 53% were comorbid and 47% were without comorbidity, type 2 diabetes mellitus being the highest comorbidity (14%). Of all the elective cases 67% cases were comorbid and out of all the emergency cases 40% were non-comorid. This is in accordance with the findings of the study conducted by Chanhyun Park et al who found the most common comorbidity is dyslipidemia followed by type 2 diabetes mellitus. [7]
With increase in albumin level incidence of surgical site infections were decreased. 56% surgical site infections were in cases with albumin level between 1-2 g/dl while there was no incidence of surgical site infection in cases with albumin more than 3.5. Samuel Lalhruaizela , Benjamin Lalrinpuia and  Dilip Gupta in their study on ‘Pre-operative Hypoalbuminemia is an Independent Predictor for the Development of Post-operative Surgical Site Infection in Gastrointestinal Surgeries’ concluded that pre-operative hypoalbuminemia is an independent risk factor for post operative surgical site infection in gastric surgeries. [8] 
Operative procedures in comorbid elective cases took longer duration (1.35 hours) compared to non comorbid cases (1.16 hours). But in emergency cases the average duration of operative procedures were almost similar.  In both comorbid and non comorbid cases the emergency cases were admitted for a longer period of time compared to elective cases. 
With the increase of duration of operative procedure instances of intra operative complications were increased. With increase in duration of operative procedures requirement of ICU admission and post operative complications, including surgical site infection was increased. Along with these an increasing trend was noticed with instances of deaths and readmissions. Kaplan GG et al had similar findings that suggest significant increased the risk of postoperative morbidity and mortality along with increased hospital resource utilization in cases with comorbidities undergoing treatment under their health care system. [9]
Surgical site infection was the highest prevalent post operative complication with 20% cases while hemorrhagic stroke was the least prevalent complications with just 0.3% cases. Out of all the comorbid cases with post operative complications 41% were elective while 59% were emergency cases. Of all the non comorbid cases with post operative complications 14% were elective and 86% were emergency cases. The chi-square calculations implied that having comorbidity in emergency is significantly related with post operative complications. Dirk J Kuik et al found similar results in their study. They concluded that comorbidity is of great importance for prediction of postoperative complications in head and neck cancer patients. They concluded from these results that prevention of complications should focus on management of comorbidities. [10]
The percentage of cases that were discharged was found to be higher in emergency comorbid cases not on medications (28.33%) compared to cases that were on medications (25%). In emergency comorbid cases, notably fewer cases were readmitted (46.47%) when they were not on medications compared to those that were on medications (75%). It was found that post operative ICU was not required to any of the emergency comorbid cases that were on medications while 41.48% emergency comorbid cases that were not on medications were required ICU admission. There is significant co-relation between being on medications or not and requirement of ICU in emergency comorbid cases.  
We can see that more number of deaths occurred in Emergency Comorbid cases compared to Elective Comorbid cases. In case of discharge it is noticed that more number of elective comorbid cases was discharged compared to emergency cases. In emergency cases more number of non comorbid cases was discharged. In case of readmissions in both emergency and elective cases the numbers of readmissions are more in comorbid cases.  

Of all the emergency cases, death occurred to 16.35% cases, 52.20% cases were discharged and 31.45% cases were re-admitted. Out of all the elective cases death occurred to 3.33%, 74.67% were discharged and 22.00% cases were re-admitted. Out of 63% discharged cases 44% were males while 19% were females; out of 10% deaths occurred, 2% were females and 8% were males. Out of 27% re-admitted cases 6% were females and 21 % were males. 
The study shows that the highest number of death (50%) occurred in emergency acute intestinal obstruction cases. Sebastiano Biondo et al concluded in their study that large bowel obstruction still has a high of mortality rate of 18.8% in their study. An accurate preoperative evaluation of severity factors might allow stratification of patients in terms of their mortality risk and help in the decision-making process for treatment. [11]
Out of all the non comorbid cases that were readmitted on follow up, 9.52% were elective while 90.48% were emergency cases. But in comorbid cases the percentage of cases being readmitted was equal in both elective and emergency cases. The chi-square implies that there is a positive relation between comorbidity, elective or emergency and readmission on follow-up. Chun Shing Kwok et al in their study also concluded that comorbidity burden in patients who undergo operative intervention is associated with different rates of early unplanned readmissions and is associated with prolonged length of stay in hospital, increased hospital cost, and greater mortality during the readmission episode.[12]
Percentages of death were higher in elective comorbid cases that were not on medications (8.16%) compared to cases that were on medications (1.96%). The percentage of cases that were discharged was found to be higher in elective comorbid cases on medications (70.59%) compared to cases that were not on medications (57.14%). Also fewer cases were readmitted (27.45) when they were on medications compared to those that were not on medications (34.69%).  Yvette R. B. M. van Gestel et al also concluded in their study that comorbidity and older age are associated with early postoperative mortality after gastrointestinal cancer resection. Underlying comorbidity should be identified preoperatively with attention to patients’ specific needs to optimally attenuate risk prior to surgery. A less aggressive treatment approach may well be considered in these groups. [13]
The effect of comorbid pathologies on clinical implications, diagnosis, prognosis and therapy of many diseases is polyhedral and patient-specific. The interrelation of the disease, age and drug pathomorphism greatly affect the clinical presentation and progress of the primary pathology, character and severity of the complications. It worsens the patient's life quality and limits the remedial-diagnostic process. Comorbidity affects life prognosis and increases the chances of fatality. The presence of comorbid disorders increases hospital stay, disability, hinders rehabilitation, increases the number of complications after surgical procedures, and increases the chances of decline in aged people. [14]

CONCLUSION
Health care increasingly needs to address the management of individuals with multiple coexisting diseases, who are now the norm rather the exception. This realization is responsible for a growing interest on the part of practitioners and researchers in the impact of comorbidity on a range of outcomes, such as mortality, health-related quality of life, functioning, and quality of health care. 
In surgery, especially, there is a tremendous need to control co morbidities in the perioperative period for a better outcome. In elective surgeries, before operation a multi disciplinary approach is needed to prepare the case. There is a need of a smooth running communication between surgeons and anesthetists intraoperatively to tackle any complications that arises because of the prevailing co morbidity. Post opearative care in intensive care facilities is mandatory till the patient is stable. This requires surgeons to be well versed in the treatments of a wide variety of comorbid conditions that are present. It’s imperative to know the initial management in case of any complication that may arise because of the prevailing comorbid condition. In emergency setup, however, the co-morbid conditions cannot be dealt with as in elective setup. As such there is a major role of anesthetist in this regard. Perioperatively swift treatment protocols are instituted to make the case fit for surgery. 
Our purpose is to inform thinking in the research community by reviewing how comorbidity has been conceptualized in the literature and proposing a more precise use of terminology. In doing so, we review and discuss the mechanisms that may underlie the comorbidity, and we consider the implications of its coexistence for clinical care. As little is yet known about how patients with multiple conditions view their illness or how their perspective relates to professional constructs, the meaning of comorbidity will be examined only from the perspective of health care professionals. 
The presence of comorbidity must be taken into account when selecting the algorithm of diagnosis and treatment plans for any given disease. It is also necessary to be remembered that comorbidity leads to polypragmasy (polypharmacy), i.e. simultaneous prescription of a large number of medicines, which renders impossible the control over the effectiveness of the therapy, increases finances and therefore reduces compliance. 
Our study highlights the prevalent coomorbid conditions in our setup, which every surgeon must know. The outcome of operation in emergency and elective surgery highlights which conditions are associated with grimmer outcome and needs special attention if present. The study also highlights how such comorbidities are controlled in day to day basis. Patients, who are being prepared for elective operations, need to be educated about their illness and their co morbidities. They are to be asked to meet with respective super specialists to work up a method of controlling the co morbidity to reduce the impact of complications in post operative period. Secondly, a multi disciplinary team of doctors is to be present to tackle such cases. It not only makes the process fast, but also makes consultations during complications effective. The time consumed in consulting doctors from other super specialities is reduced when a team of doctors from all fields of medicine are present. Thirdly, for emergency setup also, utmost care has to be given to cases with co morbid conditions and whenever possible before operation it must be controlled. Last but not the least, every surgeon must be well versed in the management of the common comorbid conditions; they should have a well greased communication and rapport with the other super specialities to tackle problems arising because of co morbidities.
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Socio Economic Status

LOWER CLASS	LOWER MIDDLE CLASS	UPPER MIDDLE CLASS	197	102	10	
LOWER CLASS	LOWER MIDDLE CLASS	UPPER MIDDLE CLASS	
Diseases

ACUTE APPENDICITIS	ACUTE INTESTINAL OBSTRUCTION	CHRONIC CALCULOUS CHOLECYSTITIS	HOLLOW VISCUS PERFORATION	OBSTRUCTED INGUINAL HERNIA	RECURRENT APPENDICITIS	UNILATERAL INGUINAL HERNIA	12	45	80	80	22	18	52	
Comorbidity in different age groups
% WITH COMORBIDITY	
11-20	21-30	31-40	41-50	51-60	61-70	71-80	4	13	16	10	8	2	0	% WITHOUT COMORBIDITY	
11-20	21-30	31-40	41-50	51-60	61-70	71-80	3	9	11	9	10	4	1	







DEATH	
ON MEDICATIONS	NOT ON MEDICATIONS	1.9607843137254902E-2	8.1632653061224497E-2	DISCHARGED	
ON MEDICATIONS	NOT ON MEDICATIONS	0.70588235294117663	0.57142857142857995	READMISSION	
ON MEDICATIONS	NOT ON MEDICATIONS	0.27450980392156882	0.34693877551020785	





WITH POST OPEARTIVE COMPLICATIONS	
ON MEDICATIONS	NOT ON MEDICATIONS	0.75000000000000355	0.7454545454545457	WITHOUT POST OPERATIVE COMPLICATIONS	
ON MEDICATIONS	NOT ON MEDICATIONS	0.25	0.25454545454545424	







DEATH	
ON MEDICATIONS	NOT ON MEDICATIONS	0	0.25	DISCHARGED	
ON MEDICATIONS	NOT ON MEDICATIONS	0.25	0.28333333333333333	READMISSION	
ON MEDICATIONS	NOT ON MEDICATIONS	0.75000000000000355	0.46666666666666862	

Post operative complications in relation with comorbidity




ELECTIVE	
COMORBID	NON COMORBID	0.40540540540540548	0.14285714285714513	EMERGENCY	
COMORBID	NON COMORBID	0.59459459459459463	0.85714285714285765	

Outcome of emergency and elective cases






DEATH	
ACUTE APPENDICITIS	ACUTE INTESTINAL OBSTRUCTION	HOLLOW VISCUS PERFORATION	OBSTRUCTED INGUINAL HERNIA	CHRONIC CALCULOUS CHOLECYSTITIS	RECURRENT APPENDICITIS	UNILATERAL INGUINAL HERNIA	EMERGENCY	ELECTIVE	0	0.17777777777777778	0.21250000000000024	4.5454545454545463E-2	6.25E-2	0	0	DISCHARGED	
ACUTE APPENDICITIS	ACUTE INTESTINAL OBSTRUCTION	HOLLOW VISCUS PERFORATION	OBSTRUCTED INGUINAL HERNIA	CHRONIC CALCULOUS CHOLECYSTITIS	RECURRENT APPENDICITIS	UNILATERAL INGUINAL HERNIA	EMERGENCY	ELECTIVE	0.5	0.57777777777777772	0.45	0.68181818181818177	0.70000000000000062	0.88888888888888884	0.76923076923076927	READMISSION	
ACUTE APPENDICITIS	ACUTE INTESTINAL OBSTRUCTION	HOLLOW VISCUS PERFORATION	OBSTRUCTED INGUINAL HERNIA	CHRONIC CALCULOUS CHOLECYSTITIS	RECURRENT APPENDICITIS	UNILATERAL INGUINAL HERNIA	EMERGENCY	ELECTIVE	0.5	0.24444444444444735	0.33750000000000296	0.27272727272727282	0.23750000000000004	0.1111111111111111	0.23076923076923309	

Readmission in relation to comorbidity




ELECTIVE	
COMORBID	NON COMORBID	0.5	9.5238095238095247E-2	EMERGENCY	
COMORBID	NON COMORBID	0.5	0.90476190476190133	

