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Complications Associated with Nasogastric Tube Feeding among
Stroke Patients at a Tertiary Hospital in Dhaka City

Abstract
Background: Many stroke patients develop swallowing difficulty and require nasogastric feeding for the 
maintenance of nutrition. Objectives: The purpose of the present study was to evaluate the complications of 
nasogastric tube feeding practice on stroke patients. Methodology: This cross-sectional study was conducted 
from April 2014 to September 2014 in the Department of Medicine at Dhaka Medical College Hospital, 
Dhaka, Bangladesh. Adult patients aged between 18 to 70 years with stroke was enrolled in the study. The 
diagnosis of stroke was established by the clinical presentation and neuroimaging. Patients requiring 
nasogastric tube feeding was included in the study and were systematically examined for any complications 
related to use of nasogastric tube. Their caregivers were also thoroughly interviewed using a standard pre 
formed questionnaire regarding any complications as well. Results: Of the 100 patients studied, most 
common age group for stroke was 51 to 60 years (53.0%). Male to female ratio was 2.22:1. In this study 
population, 63.0% patients had ischaemic stroke; 26.0% had haemorrhagic stroke; 9.0% population had 
subarachnoid haemorrhage. The most common indication for NG feeding was difficulty in swallowing 
(39.0%). Other common indications were semi-consciousness (26%), unconsciousness (22.0%), inability to 
maintain feed (10.0%). Around 71.0% of the patients had complications from NG tube feeding. Out of them, 
53.0% of the patients had nasal irritation, 40.0% patients developed aspiration pneumonia. 38.0% of the 
patients developed diarrhea, 53.0% had tube blockage. 43.0% of the patients had electrolyte imbalance and 
tube displacement, 18.0% of the patients were malnourished. Conclusion: In conclusion nasogastric tube 
feeding is associated with various complications which can increase the morbidities in stroke patients. 
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Introduction
Dysphagia occurs in up to 50.0% of patients admitted to 
hospital with hemispheric stroke1-4. Up to 27.0% cases 
remain at risk of aspiration by seven days, and up to 
8.0% have to swallow problems six months after their 

stroke with 1.7% still requiring tube feeding5-6. 
Nutritional supplementation can reduce mortality in 
older people at risk of malnutrition, although this has not 
been shown specifically in the context of stroke7. During 
the period when patients with stroke are unable to take 

their full dietary requirements normally the delivery of a 
liquid feed through a fine bore nasogastric tube is 
commonly used. The tube is usually secured with 
adhesive tape around the tube and to the patients face, 
and is often hooked behind the ear. Unfortunately, 
nasogastric tubes may be dislodged, due to confusion, 
restlessness, communication and attention disorders 
during handling or normal movement. 
Partial dislodgement may leave the tube misplaced in the 
lungs, leading to a risk of aspiration. Dislodgement 
means that the tube needs to be positioned, possibly 
causing distress and discomfort to the patient. Re-sitting 
takes up nursing staff time, and may require a chest 
X-ray to confirm that the tip of the tube is in the stomach 
especially in the light of recent guidance, adding further 
costs and inconvenience8. With multiple re-sittings, and 
the associated delays, the amount of food that is 
delivered by conventional nasogastric tube may be 
significantly below the intended amount9,10. This gives 
rise to a risk of malnutrition, which is associated with 
poor outcomes11-13. The burden of patients presenting 
with stroke makes a bulk of the patients who get 
admitted to various hospitals in Bangladesh including 
Dhaka Medical College Hospital (DMCH) where it was 
the top cause of admission in the year 201014. Many of 
them required nasogastric tube feeding due to dysphagia. 
Though, this form of feeding is done mostly by nursing 
staff in developed countries, but in Bangladesh it is done 
solely by patient’s attendants due to shortage of 
manpower in public hospitals. Unfortunately, most of 
them cannot comply with standard practice due lack of 
education, hospital setting, and many other causes which 
may lead to adverse hospital outcomes of this group of 
patients due to the complications.
Nasopharyngeal discomfort occurs frequently in patients 
with nasogastric tubes and many suffer sore mouths, 
thirst, swallowing difficulties, and hoarseness15. 
Short-term oesophageal damage can include oesophagitis 
and ulceration from local abrasion and 
gastro-oesophageal reflux, occurring in up to 12.5% of 
neurological patients16. Nausea occurs in 10.0% to 20.0% 
of patients and abdominal bloating and cramps from 
delayed gastric emptying are also common15,17-48. 
Diarrhoea occurs in up to 30.0% of enterally fed patients 
on medical and surgical wards and more than 60.0% of 
patients on intensive care units. It can create serious 
problems from nutrient, fluid, and electrolyte losses, and 
from infected pressure sores and general patient 
distress18-22. Aspiration may occur with no obvious 
vomiting or coughing, and pneumonia can develop 
silently. Tube can easily be blocked as well15. The 

purpose of the present study was to evaluate the 
complications of nasogastric tube feeding practice on 
stroke patients.

Methodology
Study Population and Settings: This cross sectional 
study was conducted from April 2014 to September 
2014 in the Department of Medicine at Dhaka Medical 
College Hospital, Dhaka Bangladesh. Adult patients 
aged between 18 to 70 years of both sexes diagnosed as 
stroke having a nasogatric tube feeding were included 
in this study. The study was done by purposive type non 
probability sampling technique. After getting 
Institutional review board approval subjects were 
selected on the basis of enrollment criteria. Written 
informed consent was taken from all patients. The 
ethical clearance number of the protocol was 
CPS-712/2012/PSN1574.
Study Procedure: The diagnosis of stroke was 
established by the clinical presentation, neuroimaging 
(CT scan/ MRI). Patients requiring nasogastric tube 
feeding was included in the study and were thoroughly 
examined for any complications from possible use of 
nasogastric tube. Their caregivers were also thoroughly 
interviewed using a standard pre formed questionnaire 
regarding any complications as well. Semi-structured 
questionnaires were formed that include all the 
variables of interest. This questionnaire was used for 
collection of information by interviewing patients. The 
questions were designed to elicit details of the use of 
nasogastric feeding, its associated complications ad 
possible underlying factors of these complications. The 
maximum time to take an interview was 1 hour. Data 
collection was consisting of interviews, medical history, 
physical examination, consultation records and 
completion of specific protocol. Patients were explained 
about the procedure. Tube was marked at a distance 
equal to that from the xiphisternum to the nose via the 
earlobe (50–60 cm). Tube was lubricated externally 
with gel/water.  Nasal patency was checked by ‘‘sniff’’ 
with each nostril occluded in turn. The clearer nostril 
could be sprayed with lignocaine to avoid discomfort.  
Patients were sited upright with the head level. Tube 
was slide gently backwards along the floor of the 
clearer nostril until visible at the back of the pharynx 
(10–15 cm). Patients were asked to take a mouthful of 
water and then advance the tube 5–10 cm as they 
swallow in cooperative cases. Water swallow/advance 
was repeated until the preset mark on the tube reaches 
the nostril. Tube was withdrawan at any stage who were 
distressed, coughing, or cyanosed. When there was 

difficulty passing the tube, patients were asked to tilt 
their head forwards or turn it to one side.  Once in 
place,   position of the tube was checked before use. 
Position of a tube was checked by injecting air through 
it and listening for bubble with a stethoscope or by an x 
ray. Tube insertion was documented in the patient’s 
notes. Fine bore 5–8 French gauge NG tubes were used. 
Administration of 200–400 ml of feeds were given 
through a feeding tube over 15–60 minutes at regular 
intervals. . Bolus feeding could be performed using a 50 
ml syringe, either with or without the plunger. 
Nasogastric tube insertion related complications were 
assessed.
Ethical Assurances for Protection of Human Rights: 
No data or any information was collected without 
permission of the participant. Participation in this study 
were fully voluntary. The respondents were remain 
entirely free to withdraw their participation at any time 
of the study. Written informed consent was taken from 
each patient. Prior to consent they were explained the 
aim and purpose of the study. Confidentiality was 
assured and anonymity was maintained; no participants 
were identified in any report or publication under this 
study.
Statistical Analysis: Computer based statistical 
analysis was carried out with appropriate techniques 
and systems. After collection of information, these data 
were checked, verified for consistency and edited where 
necessary. After editing and coding, the coded data were 
entered directly into the computer by using SPSS/PC 
software. Data cleaning validation and analysis were 
performed using the SPSS/PC software and graph and 
chart by MS excel. The results were presented in tables 
and graphs.

Results
A total number of 100 patients were recruited for this 
study. Most of the population was belonged to 51 to 60 
years group (53%). About 38.0% of the subjects 

belonged in the 61 to 70 years age group, 4.0% to the 
less than 40 year age group and 5% to the >70 year age 
group. Again 69.0% of the population was male and 
31.0% cases was female (Table 1).
In this study, 63% patients had ischaemic stroke, 26% 
had haemorrhagic stroke. Sub arachnoid haemorrhage 
was found in 9% population and aneurysmal bleeds in 
2% population of study group (Figure I).

Table 3 showing hypertension was the most common 
(75.67% in hemorrhagic stroke and 88.88% with 
ischemic stroke). Other important risk factors were 
smoking (48.64% and 65.07%) and diabetes mellitus 
(24.32% and 25.39%). Dyslipidaemia was found 
30.15% in Ischaemic and 35.13% in haemorrhagic 
stroke.

While evaluating the indications for nasogastric 
feeding, it was found that the most common indication 
was difficulty in swallowing (39.0%). The next 
common indication was altered consciousness. 26.0% 
of patients were given NG tube as they were 
semiconscious and 22.0% patients due to 

unconsciousness. 10.0% of patients were unable to 
maintain their adequate feeding despite being able to 
eat orally and given NG tube. 3.0% patients were at the 
extreme of ages, unable to eat and so were given NG 
tube (Figure II).  

Among the 100 patients studied, 71 had complications 
attributed to NG tube feeding. The most common 
complication was nasal irritation in patients who were 
(38). The second most common complication was 
aspiration pneumonia which was found in 29 of 
patients. Diarrhoea was found in 27 patients, 
electrolyte imbalance in 31 patients. 38 of the 
respondents complained of tube blockage some of 
which resulted in tube removal and reintroduction. 31 
patients had tube displacement at some point of time. 
13 patients were malnourished due to inadequate 
feeding. Some patients had more than one complication 
at the same time (Figure III).
In comparison, of the 29 patients who developed 
aspiration pneumonia, 13(44.0%) was suffering from 
ischaemic stroke, 16(55.0%) was suffering from 
haemorrhagic stroke. 24(63.0%) of the patients who 

reported nasal irritation was suffering from ischaemic 
stroke, 14(36.84%) was suffering from haemorrhagic 
stroke. Diarrhoea was reported by both ischaemic 
stroke 55% and haemorrhagic stroke (44.4%) patients.
Electrolyte imbalance was found in both ischaemic 
stroke (45.16%) and haemorrhagic stroke (54.83%) 
patients. Tube blockage was reported more in 
haemorrhagic group (52.63%) than the other group 
(47.37%). Tube displacement was experienced by both 
group of patients (45.0% and 54.0% respectively). 
Malnutrition was found in both group of patients (53% 
in ischaemic stroke, 46.0% in haemorrhagic stroke) 
(Table 4). 

Discussion
This cross sectional study was carried out with an aim to 
evaluate the complications of nasogastric tube feeding 
practice on stroke patients. A total 100 Adult patients 
aged between 18 to 70 years of both sexes diagnosed 
with different types of stroke who required NG tube for 
feeding purpose were included.
Among the age distribution, most population belonged 
to 51 to 60 years group (53%). 38% of the subjects 
belonged in the 61 to 70 year age group, 4.0% to the <40 
year age group and 5% to the more than 70 year age 
group. In this study, 69% of the population was male 
and 31.0% is female. A study by Hussain et al49 showed 
that Most of the patients suffering from stroke were 
male (74.0%) and most of them were between 51-70 
years of age (69.0%) which correlates to our study 
finding although another study done in DMCH among 
young stroke patients show slightly higher percentage 
(M: F 52:47) regarding sex distribution. This might be 
related to age of the subjects as many factors influence 
stroke in different age group14-48. In this study 63.0% 
patients had ischaemic stroke, 37.0% had haemorrhagic 
stroke. Among the haemorrhagic stroke, intracerebral 
haemorrhage   26.0%, subarachnoid haemorrhage 9.0% 

and aneurysmal bleeds in 2.0% was found. Similar 
findings have been described by Hussain et al49 where 
ischaemic stroke was 61.0%, haemorrhagic stroke was 
39%. Another study in DMCH describes incidence of 
hemorrhagic stroke to be 20.0% whereas that of 
ischemic to be 80% which is a bit higher than our study 
finding. Higher rate of haemorrhagic stroke is also have 
been reported in number of hospitals in Asian countries 
such as Singapore, Malaysia (33.0%) Thailand (30.0%), 
Korea (31.0%), Taiwan (31.0%). One of the cause of 
high incidence of haemorrhagic stroke in our hospital 
based present study may be due to the acute admission is 
more related to haemorrhagic stroke, availability of 
neurosurgical intervention at DMCH and DMCH being 
a tertiary referral center14, 48.
Analysis of different risk factors revealed that 
hypertension was the most important risk factor of 
stroke (75.67% in hemorrhagic stroke and 88.88% with 
ischemic stroke). Other important risk factors were 
smoking (48.64% and 65.07%) and diabetes mellitus 
(24.32% and 25.39%) respectively. Dyslipidaemia was 
found 30.15% in ischaemic and 35.13% in haemorrhagic 
stroke patients.  The association of hypertension is more 
with ishchemic stroke. The result correlates with that of 
a study in India where hypertension was found to be the 
most important risk factor54. Two Bangladeshi studies by 
Siddique et al53 and Hossain et al49 also describes 
similar findings48,53. Smoking appears as an important 
risk factor in both hemorrhagic and ischemia stroke in 
this study. 54 patients, 13 (49.14%) of hemorrhagic 
stroke and 41(65%) patients of ischemic stroke were 
smokers. This study correlates with Donnan et al54 who 
found smoking as a strong risk factor for SAH and 
cerebral infarction and Siddique et al53 also shared 
similar findings53-54. In their study, association of stroke 
with some other factors such as underlying heart disease, 
dyslipidaemia, diabetes mellitus were analyzed. These 
findings were comparable to other studies done in 
Bangladesh and abroad. In this study 26 cases had IHD. 
Similar study by Hayee et al56 found that 29.66% of the 
patients were suffering from different heart diseases. 
Ischaemic heart disease definitely augments the risk of 
stroke56. Present study showed that 24.32% of the stroke 
patients were diabetic which was similar with the study 
in India. Framingham study has shown that 10-14.7% of 
the stroke patients were Diabetic. In BIRDEM a study 
on 165 cases of diabetic patients, all of them developed 
stroke in less than 10 years duration61.
In this study, out of 100 patients who required NG tube 
following stroke were selected as per the inclusion 
criteria. A study by Miah et al62 showed that as high as 

78% of the stroke patients required NG tube feeding for 
stroke. Indications for NG tube feeding were analyzed in 
this study population. The most common indication for 
NG tube feeding was dysphagia (39.0%). It has been 
reported that dysphagia can occur up to 50% of patients 
following stroke1-4. In a study by Miah et al62 24.0% 
were fed via NG tube for dysphagia. In this study, 26% 
of the patients were semiconscious whereas 22.0% of 
the patients were unconscious following stroke. Two 
Bangladeshi studies showed that alteration of 
consciousness is a common finding in stroke where they 
report it to be 54.0% and 59.0% respectively49,53. This 
study showed total 48.0% of the patients required NG 
tube feeding for alteration of consciousness which is 
comparable to the results of Miah et al62. It has been 
observed that 10.0% of the patients were given NG tube 
feeding due to poor intake and 3% for extreme debility. 
Patients who are capable of swallowing liquids and food 
may have a poor appetite because of the effects of 
intercurrent illness or medication and they may eat more 
slowly or be less keen to eat because of facial weakness, 
lack of dentures or poor arm function64. A Bangladeshi 
study reported this cause to be 22.0% which is 
comparable to this study62.
Out the 100 patients studied, 71 patients had 
complications. Nasal irritation was reported by 38(53%) 
of patients. To the best of our knowledge no study has 
been done in our country regarding the complications of 
NG tube feeding. Among the complications studied in 
western countries, following NG tube insertion, nasal 
irritation is one of the more common one and it is more 
prevalent in those requiring large bore ones31-35.  In this 
study, it was a very common complication and was 
reported by the most respondents. A possible 
explanation is that the size of the NG tube commonly 
used in our hospital is wide bored which is more prone 
to cause nasal irritation.
The second most common complication was aspiration 
pneumonia in our patients which was found in 29(40%) 
of patients. A western study found that up to 27.0% 
remain at risk of aspiration by seven days. These results 
show a higher percentage. Possible reasons might be due 
to the fact that the whole feeding process is done in our 
setting by untrained persons5. Gastro-oesophageal reflux 
occurs frequently with NG tube feeding. It is more 
common when patients are NG fed in the supine position 
and reflects a combination of gravitational back flow 
and impairment of gastro-oesophageal sphincter 
function induced by pharyngeal stimulation and the 
presence of the tube across the cardia. It is very common 
in patients with impaired consciousness or poor gag 

reflexes, occurring in up to 30% of those with 
tracheostomies and 12.5% of neurological patients16,65-66. 
Aspiration may occur with no obvious vomiting or 
coughing, and pneumonia can develop silently. To 
minimize risks of aspiration, patients should be fed 
propped up by 30° or more, and should be kept propped 
up for 30 minutes after feeding15. Acid suppression or 
sucralfate may help with symptoms of oesophagitis, but 
they do not prevent aspiration pneumonia. When asked, 
most of the respondents replied that the patients were 
propped up during the feeding. but the duration for 
which they remained so was not consistent as most 
patients could not maintain the position due to lack of 
hospital facilities. These included bed structure (no back 
support available), some patients being in the floor due 
to lack of beds and another important reason being not 
adequate people all the time for maintenance of the 
posture. 
Diarrhoea was found in 27(38.0%) patients. In this 
study, the figure is a bit higher than other studies 
described. Ng tube feeding related diarrhoea occurs in 
up to 30.0% of enterally fed patients on medical and 
surgical wards and more than 60.0% of patients on 
intensive care units18-22. In developed parts of the world, 
the food preparation technique, the food handling, the 
material of the food are of high quality. That might be 
the reason for the lower percentage reflected in their 
studies. Even then, the underlying causes for diarrhoea 
are food contamination, drugs, antibiotic associated 
diarrhoea30. In DMCH, the food preparation technique is 
difficult as patients attendants are required to prepare the 
food, they rely solely on supply water for food and the 
environment is mostly contaminated.

Conclusion
The present study provides information regarding the 
various complications that arise as a result of NG tube 
feeding in stroke patients. Stroke patients make up a 
bulk of hospital admission in tertiary hospitals and will 
continue to do so. NG tube feeding is an important part 
of managing the nutritional part of these patients. But 
unfortunately it is neglected as well. This study 
highlights the fact that a very high percentage of NG 
tube fed patients developed various complications and 
ultimately lead to adverse hospital outcome. 
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Introduction
Dysphagia occurs in up to 50.0% of patients admitted to 
hospital with hemispheric stroke1-4. Up to 27.0% cases 
remain at risk of aspiration by seven days, and up to 
8.0% have to swallow problems six months after their 

stroke with 1.7% still requiring tube feeding5-6. 
Nutritional supplementation can reduce mortality in 
older people at risk of malnutrition, although this has not 
been shown specifically in the context of stroke7. During 
the period when patients with stroke are unable to take 

their full dietary requirements normally the delivery of a 
liquid feed through a fine bore nasogastric tube is 
commonly used. The tube is usually secured with 
adhesive tape around the tube and to the patients face, 
and is often hooked behind the ear. Unfortunately, 
nasogastric tubes may be dislodged, due to confusion, 
restlessness, communication and attention disorders 
during handling or normal movement. 
Partial dislodgement may leave the tube misplaced in the 
lungs, leading to a risk of aspiration. Dislodgement 
means that the tube needs to be positioned, possibly 
causing distress and discomfort to the patient. Re-sitting 
takes up nursing staff time, and may require a chest 
X-ray to confirm that the tip of the tube is in the stomach 
especially in the light of recent guidance, adding further 
costs and inconvenience8. With multiple re-sittings, and 
the associated delays, the amount of food that is 
delivered by conventional nasogastric tube may be 
significantly below the intended amount9,10. This gives 
rise to a risk of malnutrition, which is associated with 
poor outcomes11-13. The burden of patients presenting 
with stroke makes a bulk of the patients who get 
admitted to various hospitals in Bangladesh including 
Dhaka Medical College Hospital (DMCH) where it was 
the top cause of admission in the year 201014. Many of 
them required nasogastric tube feeding due to dysphagia. 
Though, this form of feeding is done mostly by nursing 
staff in developed countries, but in Bangladesh it is done 
solely by patient’s attendants due to shortage of 
manpower in public hospitals. Unfortunately, most of 
them cannot comply with standard practice due lack of 
education, hospital setting, and many other causes which 
may lead to adverse hospital outcomes of this group of 
patients due to the complications.
Nasopharyngeal discomfort occurs frequently in patients 
with nasogastric tubes and many suffer sore mouths, 
thirst, swallowing difficulties, and hoarseness15. 
Short-term oesophageal damage can include oesophagitis 
and ulceration from local abrasion and 
gastro-oesophageal reflux, occurring in up to 12.5% of 
neurological patients16. Nausea occurs in 10.0% to 20.0% 
of patients and abdominal bloating and cramps from 
delayed gastric emptying are also common15,17-48. 
Diarrhoea occurs in up to 30.0% of enterally fed patients 
on medical and surgical wards and more than 60.0% of 
patients on intensive care units. It can create serious 
problems from nutrient, fluid, and electrolyte losses, and 
from infected pressure sores and general patient 
distress18-22. Aspiration may occur with no obvious 
vomiting or coughing, and pneumonia can develop 
silently. Tube can easily be blocked as well15. The 

purpose of the present study was to evaluate the 
complications of nasogastric tube feeding practice on 
stroke patients.

Methodology
Study Population and Settings: This cross sectional 
study was conducted from April 2014 to September 
2014 in the Department of Medicine at Dhaka Medical 
College Hospital, Dhaka Bangladesh. Adult patients 
aged between 18 to 70 years of both sexes diagnosed as 
stroke having a nasogatric tube feeding were included 
in this study. The study was done by purposive type non 
probability sampling technique. After getting 
Institutional review board approval subjects were 
selected on the basis of enrollment criteria. Written 
informed consent was taken from all patients. The 
ethical clearance number of the protocol was 
CPS-712/2012/PSN1574.
Study Procedure: The diagnosis of stroke was 
established by the clinical presentation, neuroimaging 
(CT scan/ MRI). Patients requiring nasogastric tube 
feeding was included in the study and were thoroughly 
examined for any complications from possible use of 
nasogastric tube. Their caregivers were also thoroughly 
interviewed using a standard pre formed questionnaire 
regarding any complications as well. Semi-structured 
questionnaires were formed that include all the 
variables of interest. This questionnaire was used for 
collection of information by interviewing patients. The 
questions were designed to elicit details of the use of 
nasogastric feeding, its associated complications ad 
possible underlying factors of these complications. The 
maximum time to take an interview was 1 hour. Data 
collection was consisting of interviews, medical history, 
physical examination, consultation records and 
completion of specific protocol. Patients were explained 
about the procedure. Tube was marked at a distance 
equal to that from the xiphisternum to the nose via the 
earlobe (50–60 cm). Tube was lubricated externally 
with gel/water.  Nasal patency was checked by ‘‘sniff’’ 
with each nostril occluded in turn. The clearer nostril 
could be sprayed with lignocaine to avoid discomfort.  
Patients were sited upright with the head level. Tube 
was slide gently backwards along the floor of the 
clearer nostril until visible at the back of the pharynx 
(10–15 cm). Patients were asked to take a mouthful of 
water and then advance the tube 5–10 cm as they 
swallow in cooperative cases. Water swallow/advance 
was repeated until the preset mark on the tube reaches 
the nostril. Tube was withdrawan at any stage who were 
distressed, coughing, or cyanosed. When there was 

difficulty passing the tube, patients were asked to tilt 
their head forwards or turn it to one side.  Once in 
place,   position of the tube was checked before use. 
Position of a tube was checked by injecting air through 
it and listening for bubble with a stethoscope or by an x 
ray. Tube insertion was documented in the patient’s 
notes. Fine bore 5–8 French gauge NG tubes were used. 
Administration of 200–400 ml of feeds were given 
through a feeding tube over 15–60 minutes at regular 
intervals. . Bolus feeding could be performed using a 50 
ml syringe, either with or without the plunger. 
Nasogastric tube insertion related complications were 
assessed.
Ethical Assurances for Protection of Human Rights: 
No data or any information was collected without 
permission of the participant. Participation in this study 
were fully voluntary. The respondents were remain 
entirely free to withdraw their participation at any time 
of the study. Written informed consent was taken from 
each patient. Prior to consent they were explained the 
aim and purpose of the study. Confidentiality was 
assured and anonymity was maintained; no participants 
were identified in any report or publication under this 
study.
Statistical Analysis: Computer based statistical 
analysis was carried out with appropriate techniques 
and systems. After collection of information, these data 
were checked, verified for consistency and edited where 
necessary. After editing and coding, the coded data were 
entered directly into the computer by using SPSS/PC 
software. Data cleaning validation and analysis were 
performed using the SPSS/PC software and graph and 
chart by MS excel. The results were presented in tables 
and graphs.

Results
A total number of 100 patients were recruited for this 
study. Most of the population was belonged to 51 to 60 
years group (53%). About 38.0% of the subjects 

belonged in the 61 to 70 years age group, 4.0% to the 
less than 40 year age group and 5% to the >70 year age 
group. Again 69.0% of the population was male and 
31.0% cases was female (Table 1).
In this study, 63% patients had ischaemic stroke, 26% 
had haemorrhagic stroke. Sub arachnoid haemorrhage 
was found in 9% population and aneurysmal bleeds in 
2% population of study group (Figure I).

Table 3 showing hypertension was the most common 
(75.67% in hemorrhagic stroke and 88.88% with 
ischemic stroke). Other important risk factors were 
smoking (48.64% and 65.07%) and diabetes mellitus 
(24.32% and 25.39%). Dyslipidaemia was found 
30.15% in Ischaemic and 35.13% in haemorrhagic 
stroke.

While evaluating the indications for nasogastric 
feeding, it was found that the most common indication 
was difficulty in swallowing (39.0%). The next 
common indication was altered consciousness. 26.0% 
of patients were given NG tube as they were 
semiconscious and 22.0% patients due to 

unconsciousness. 10.0% of patients were unable to 
maintain their adequate feeding despite being able to 
eat orally and given NG tube. 3.0% patients were at the 
extreme of ages, unable to eat and so were given NG 
tube (Figure II).  

Among the 100 patients studied, 71 had complications 
attributed to NG tube feeding. The most common 
complication was nasal irritation in patients who were 
(38). The second most common complication was 
aspiration pneumonia which was found in 29 of 
patients. Diarrhoea was found in 27 patients, 
electrolyte imbalance in 31 patients. 38 of the 
respondents complained of tube blockage some of 
which resulted in tube removal and reintroduction. 31 
patients had tube displacement at some point of time. 
13 patients were malnourished due to inadequate 
feeding. Some patients had more than one complication 
at the same time (Figure III).
In comparison, of the 29 patients who developed 
aspiration pneumonia, 13(44.0%) was suffering from 
ischaemic stroke, 16(55.0%) was suffering from 
haemorrhagic stroke. 24(63.0%) of the patients who 

reported nasal irritation was suffering from ischaemic 
stroke, 14(36.84%) was suffering from haemorrhagic 
stroke. Diarrhoea was reported by both ischaemic 
stroke 55% and haemorrhagic stroke (44.4%) patients.
Electrolyte imbalance was found in both ischaemic 
stroke (45.16%) and haemorrhagic stroke (54.83%) 
patients. Tube blockage was reported more in 
haemorrhagic group (52.63%) than the other group 
(47.37%). Tube displacement was experienced by both 
group of patients (45.0% and 54.0% respectively). 
Malnutrition was found in both group of patients (53% 
in ischaemic stroke, 46.0% in haemorrhagic stroke) 
(Table 4). 

Discussion
This cross sectional study was carried out with an aim to 
evaluate the complications of nasogastric tube feeding 
practice on stroke patients. A total 100 Adult patients 
aged between 18 to 70 years of both sexes diagnosed 
with different types of stroke who required NG tube for 
feeding purpose were included.
Among the age distribution, most population belonged 
to 51 to 60 years group (53%). 38% of the subjects 
belonged in the 61 to 70 year age group, 4.0% to the <40 
year age group and 5% to the more than 70 year age 
group. In this study, 69% of the population was male 
and 31.0% is female. A study by Hussain et al49 showed 
that Most of the patients suffering from stroke were 
male (74.0%) and most of them were between 51-70 
years of age (69.0%) which correlates to our study 
finding although another study done in DMCH among 
young stroke patients show slightly higher percentage 
(M: F 52:47) regarding sex distribution. This might be 
related to age of the subjects as many factors influence 
stroke in different age group14-48. In this study 63.0% 
patients had ischaemic stroke, 37.0% had haemorrhagic 
stroke. Among the haemorrhagic stroke, intracerebral 
haemorrhage   26.0%, subarachnoid haemorrhage 9.0% 

and aneurysmal bleeds in 2.0% was found. Similar 
findings have been described by Hussain et al49 where 
ischaemic stroke was 61.0%, haemorrhagic stroke was 
39%. Another study in DMCH describes incidence of 
hemorrhagic stroke to be 20.0% whereas that of 
ischemic to be 80% which is a bit higher than our study 
finding. Higher rate of haemorrhagic stroke is also have 
been reported in number of hospitals in Asian countries 
such as Singapore, Malaysia (33.0%) Thailand (30.0%), 
Korea (31.0%), Taiwan (31.0%). One of the cause of 
high incidence of haemorrhagic stroke in our hospital 
based present study may be due to the acute admission is 
more related to haemorrhagic stroke, availability of 
neurosurgical intervention at DMCH and DMCH being 
a tertiary referral center14, 48.
Analysis of different risk factors revealed that 
hypertension was the most important risk factor of 
stroke (75.67% in hemorrhagic stroke and 88.88% with 
ischemic stroke). Other important risk factors were 
smoking (48.64% and 65.07%) and diabetes mellitus 
(24.32% and 25.39%) respectively. Dyslipidaemia was 
found 30.15% in ischaemic and 35.13% in haemorrhagic 
stroke patients.  The association of hypertension is more 
with ishchemic stroke. The result correlates with that of 
a study in India where hypertension was found to be the 
most important risk factor54. Two Bangladeshi studies by 
Siddique et al53 and Hossain et al49 also describes 
similar findings48,53. Smoking appears as an important 
risk factor in both hemorrhagic and ischemia stroke in 
this study. 54 patients, 13 (49.14%) of hemorrhagic 
stroke and 41(65%) patients of ischemic stroke were 
smokers. This study correlates with Donnan et al54 who 
found smoking as a strong risk factor for SAH and 
cerebral infarction and Siddique et al53 also shared 
similar findings53-54. In their study, association of stroke 
with some other factors such as underlying heart disease, 
dyslipidaemia, diabetes mellitus were analyzed. These 
findings were comparable to other studies done in 
Bangladesh and abroad. In this study 26 cases had IHD. 
Similar study by Hayee et al56 found that 29.66% of the 
patients were suffering from different heart diseases. 
Ischaemic heart disease definitely augments the risk of 
stroke56. Present study showed that 24.32% of the stroke 
patients were diabetic which was similar with the study 
in India. Framingham study has shown that 10-14.7% of 
the stroke patients were Diabetic. In BIRDEM a study 
on 165 cases of diabetic patients, all of them developed 
stroke in less than 10 years duration61.
In this study, out of 100 patients who required NG tube 
following stroke were selected as per the inclusion 
criteria. A study by Miah et al62 showed that as high as 

78% of the stroke patients required NG tube feeding for 
stroke. Indications for NG tube feeding were analyzed in 
this study population. The most common indication for 
NG tube feeding was dysphagia (39.0%). It has been 
reported that dysphagia can occur up to 50% of patients 
following stroke1-4. In a study by Miah et al62 24.0% 
were fed via NG tube for dysphagia. In this study, 26% 
of the patients were semiconscious whereas 22.0% of 
the patients were unconscious following stroke. Two 
Bangladeshi studies showed that alteration of 
consciousness is a common finding in stroke where they 
report it to be 54.0% and 59.0% respectively49,53. This 
study showed total 48.0% of the patients required NG 
tube feeding for alteration of consciousness which is 
comparable to the results of Miah et al62. It has been 
observed that 10.0% of the patients were given NG tube 
feeding due to poor intake and 3% for extreme debility. 
Patients who are capable of swallowing liquids and food 
may have a poor appetite because of the effects of 
intercurrent illness or medication and they may eat more 
slowly or be less keen to eat because of facial weakness, 
lack of dentures or poor arm function64. A Bangladeshi 
study reported this cause to be 22.0% which is 
comparable to this study62.
Out the 100 patients studied, 71 patients had 
complications. Nasal irritation was reported by 38(53%) 
of patients. To the best of our knowledge no study has 
been done in our country regarding the complications of 
NG tube feeding. Among the complications studied in 
western countries, following NG tube insertion, nasal 
irritation is one of the more common one and it is more 
prevalent in those requiring large bore ones31-35.  In this 
study, it was a very common complication and was 
reported by the most respondents. A possible 
explanation is that the size of the NG tube commonly 
used in our hospital is wide bored which is more prone 
to cause nasal irritation.
The second most common complication was aspiration 
pneumonia in our patients which was found in 29(40%) 
of patients. A western study found that up to 27.0% 
remain at risk of aspiration by seven days. These results 
show a higher percentage. Possible reasons might be due 
to the fact that the whole feeding process is done in our 
setting by untrained persons5. Gastro-oesophageal reflux 
occurs frequently with NG tube feeding. It is more 
common when patients are NG fed in the supine position 
and reflects a combination of gravitational back flow 
and impairment of gastro-oesophageal sphincter 
function induced by pharyngeal stimulation and the 
presence of the tube across the cardia. It is very common 
in patients with impaired consciousness or poor gag 

reflexes, occurring in up to 30% of those with 
tracheostomies and 12.5% of neurological patients16,65-66. 
Aspiration may occur with no obvious vomiting or 
coughing, and pneumonia can develop silently. To 
minimize risks of aspiration, patients should be fed 
propped up by 30° or more, and should be kept propped 
up for 30 minutes after feeding15. Acid suppression or 
sucralfate may help with symptoms of oesophagitis, but 
they do not prevent aspiration pneumonia. When asked, 
most of the respondents replied that the patients were 
propped up during the feeding. but the duration for 
which they remained so was not consistent as most 
patients could not maintain the position due to lack of 
hospital facilities. These included bed structure (no back 
support available), some patients being in the floor due 
to lack of beds and another important reason being not 
adequate people all the time for maintenance of the 
posture. 
Diarrhoea was found in 27(38.0%) patients. In this 
study, the figure is a bit higher than other studies 
described. Ng tube feeding related diarrhoea occurs in 
up to 30.0% of enterally fed patients on medical and 
surgical wards and more than 60.0% of patients on 
intensive care units18-22. In developed parts of the world, 
the food preparation technique, the food handling, the 
material of the food are of high quality. That might be 
the reason for the lower percentage reflected in their 
studies. Even then, the underlying causes for diarrhoea 
are food contamination, drugs, antibiotic associated 
diarrhoea30. In DMCH, the food preparation technique is 
difficult as patients attendants are required to prepare the 
food, they rely solely on supply water for food and the 
environment is mostly contaminated.

Conclusion
The present study provides information regarding the 
various complications that arise as a result of NG tube 
feeding in stroke patients. Stroke patients make up a 
bulk of hospital admission in tertiary hospitals and will 
continue to do so. NG tube feeding is an important part 
of managing the nutritional part of these patients. But 
unfortunately it is neglected as well. This study 
highlights the fact that a very high percentage of NG 
tube fed patients developed various complications and 
ultimately lead to adverse hospital outcome. 
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Introduction
Dysphagia occurs in up to 50.0% of patients admitted to 
hospital with hemispheric stroke1-4. Up to 27.0% cases 
remain at risk of aspiration by seven days, and up to 
8.0% have to swallow problems six months after their 

stroke with 1.7% still requiring tube feeding5-6. 
Nutritional supplementation can reduce mortality in 
older people at risk of malnutrition, although this has not 
been shown specifically in the context of stroke7. During 
the period when patients with stroke are unable to take 

their full dietary requirements normally the delivery of a 
liquid feed through a fine bore nasogastric tube is 
commonly used. The tube is usually secured with 
adhesive tape around the tube and to the patients face, 
and is often hooked behind the ear. Unfortunately, 
nasogastric tubes may be dislodged, due to confusion, 
restlessness, communication and attention disorders 
during handling or normal movement. 
Partial dislodgement may leave the tube misplaced in the 
lungs, leading to a risk of aspiration. Dislodgement 
means that the tube needs to be positioned, possibly 
causing distress and discomfort to the patient. Re-sitting 
takes up nursing staff time, and may require a chest 
X-ray to confirm that the tip of the tube is in the stomach 
especially in the light of recent guidance, adding further 
costs and inconvenience8. With multiple re-sittings, and 
the associated delays, the amount of food that is 
delivered by conventional nasogastric tube may be 
significantly below the intended amount9,10. This gives 
rise to a risk of malnutrition, which is associated with 
poor outcomes11-13. The burden of patients presenting 
with stroke makes a bulk of the patients who get 
admitted to various hospitals in Bangladesh including 
Dhaka Medical College Hospital (DMCH) where it was 
the top cause of admission in the year 201014. Many of 
them required nasogastric tube feeding due to dysphagia. 
Though, this form of feeding is done mostly by nursing 
staff in developed countries, but in Bangladesh it is done 
solely by patient’s attendants due to shortage of 
manpower in public hospitals. Unfortunately, most of 
them cannot comply with standard practice due lack of 
education, hospital setting, and many other causes which 
may lead to adverse hospital outcomes of this group of 
patients due to the complications.
Nasopharyngeal discomfort occurs frequently in patients 
with nasogastric tubes and many suffer sore mouths, 
thirst, swallowing difficulties, and hoarseness15. 
Short-term oesophageal damage can include oesophagitis 
and ulceration from local abrasion and 
gastro-oesophageal reflux, occurring in up to 12.5% of 
neurological patients16. Nausea occurs in 10.0% to 20.0% 
of patients and abdominal bloating and cramps from 
delayed gastric emptying are also common15,17-48. 
Diarrhoea occurs in up to 30.0% of enterally fed patients 
on medical and surgical wards and more than 60.0% of 
patients on intensive care units. It can create serious 
problems from nutrient, fluid, and electrolyte losses, and 
from infected pressure sores and general patient 
distress18-22. Aspiration may occur with no obvious 
vomiting or coughing, and pneumonia can develop 
silently. Tube can easily be blocked as well15. The 

purpose of the present study was to evaluate the 
complications of nasogastric tube feeding practice on 
stroke patients.

Methodology
Study Population and Settings: This cross sectional 
study was conducted from April 2014 to September 
2014 in the Department of Medicine at Dhaka Medical 
College Hospital, Dhaka Bangladesh. Adult patients 
aged between 18 to 70 years of both sexes diagnosed as 
stroke having a nasogatric tube feeding were included 
in this study. The study was done by purposive type non 
probability sampling technique. After getting 
Institutional review board approval subjects were 
selected on the basis of enrollment criteria. Written 
informed consent was taken from all patients. The 
ethical clearance number of the protocol was 
CPS-712/2012/PSN1574.
Study Procedure: The diagnosis of stroke was 
established by the clinical presentation, neuroimaging 
(CT scan/ MRI). Patients requiring nasogastric tube 
feeding was included in the study and were thoroughly 
examined for any complications from possible use of 
nasogastric tube. Their caregivers were also thoroughly 
interviewed using a standard pre formed questionnaire 
regarding any complications as well. Semi-structured 
questionnaires were formed that include all the 
variables of interest. This questionnaire was used for 
collection of information by interviewing patients. The 
questions were designed to elicit details of the use of 
nasogastric feeding, its associated complications ad 
possible underlying factors of these complications. The 
maximum time to take an interview was 1 hour. Data 
collection was consisting of interviews, medical history, 
physical examination, consultation records and 
completion of specific protocol. Patients were explained 
about the procedure. Tube was marked at a distance 
equal to that from the xiphisternum to the nose via the 
earlobe (50–60 cm). Tube was lubricated externally 
with gel/water.  Nasal patency was checked by ‘‘sniff’’ 
with each nostril occluded in turn. The clearer nostril 
could be sprayed with lignocaine to avoid discomfort.  
Patients were sited upright with the head level. Tube 
was slide gently backwards along the floor of the 
clearer nostril until visible at the back of the pharynx 
(10–15 cm). Patients were asked to take a mouthful of 
water and then advance the tube 5–10 cm as they 
swallow in cooperative cases. Water swallow/advance 
was repeated until the preset mark on the tube reaches 
the nostril. Tube was withdrawan at any stage who were 
distressed, coughing, or cyanosed. When there was 

difficulty passing the tube, patients were asked to tilt 
their head forwards or turn it to one side.  Once in 
place,   position of the tube was checked before use. 
Position of a tube was checked by injecting air through 
it and listening for bubble with a stethoscope or by an x 
ray. Tube insertion was documented in the patient’s 
notes. Fine bore 5–8 French gauge NG tubes were used. 
Administration of 200–400 ml of feeds were given 
through a feeding tube over 15–60 minutes at regular 
intervals. . Bolus feeding could be performed using a 50 
ml syringe, either with or without the plunger. 
Nasogastric tube insertion related complications were 
assessed.
Ethical Assurances for Protection of Human Rights: 
No data or any information was collected without 
permission of the participant. Participation in this study 
were fully voluntary. The respondents were remain 
entirely free to withdraw their participation at any time 
of the study. Written informed consent was taken from 
each patient. Prior to consent they were explained the 
aim and purpose of the study. Confidentiality was 
assured and anonymity was maintained; no participants 
were identified in any report or publication under this 
study.
Statistical Analysis: Computer based statistical 
analysis was carried out with appropriate techniques 
and systems. After collection of information, these data 
were checked, verified for consistency and edited where 
necessary. After editing and coding, the coded data were 
entered directly into the computer by using SPSS/PC 
software. Data cleaning validation and analysis were 
performed using the SPSS/PC software and graph and 
chart by MS excel. The results were presented in tables 
and graphs.

Results
A total number of 100 patients were recruited for this 
study. Most of the population was belonged to 51 to 60 
years group (53%). About 38.0% of the subjects 

belonged in the 61 to 70 years age group, 4.0% to the 
less than 40 year age group and 5% to the >70 year age 
group. Again 69.0% of the population was male and 
31.0% cases was female (Table 1).
In this study, 63% patients had ischaemic stroke, 26% 
had haemorrhagic stroke. Sub arachnoid haemorrhage 
was found in 9% population and aneurysmal bleeds in 
2% population of study group (Figure I).

Table 3 showing hypertension was the most common 
(75.67% in hemorrhagic stroke and 88.88% with 
ischemic stroke). Other important risk factors were 
smoking (48.64% and 65.07%) and diabetes mellitus 
(24.32% and 25.39%). Dyslipidaemia was found 
30.15% in Ischaemic and 35.13% in haemorrhagic 
stroke.

While evaluating the indications for nasogastric 
feeding, it was found that the most common indication 
was difficulty in swallowing (39.0%). The next 
common indication was altered consciousness. 26.0% 
of patients were given NG tube as they were 
semiconscious and 22.0% patients due to 

unconsciousness. 10.0% of patients were unable to 
maintain their adequate feeding despite being able to 
eat orally and given NG tube. 3.0% patients were at the 
extreme of ages, unable to eat and so were given NG 
tube (Figure II).  

Among the 100 patients studied, 71 had complications 
attributed to NG tube feeding. The most common 
complication was nasal irritation in patients who were 
(38). The second most common complication was 
aspiration pneumonia which was found in 29 of 
patients. Diarrhoea was found in 27 patients, 
electrolyte imbalance in 31 patients. 38 of the 
respondents complained of tube blockage some of 
which resulted in tube removal and reintroduction. 31 
patients had tube displacement at some point of time. 
13 patients were malnourished due to inadequate 
feeding. Some patients had more than one complication 
at the same time (Figure III).
In comparison, of the 29 patients who developed 
aspiration pneumonia, 13(44.0%) was suffering from 
ischaemic stroke, 16(55.0%) was suffering from 
haemorrhagic stroke. 24(63.0%) of the patients who 

reported nasal irritation was suffering from ischaemic 
stroke, 14(36.84%) was suffering from haemorrhagic 
stroke. Diarrhoea was reported by both ischaemic 
stroke 55% and haemorrhagic stroke (44.4%) patients.
Electrolyte imbalance was found in both ischaemic 
stroke (45.16%) and haemorrhagic stroke (54.83%) 
patients. Tube blockage was reported more in 
haemorrhagic group (52.63%) than the other group 
(47.37%). Tube displacement was experienced by both 
group of patients (45.0% and 54.0% respectively). 
Malnutrition was found in both group of patients (53% 
in ischaemic stroke, 46.0% in haemorrhagic stroke) 
(Table 4). 

Discussion
This cross sectional study was carried out with an aim to 
evaluate the complications of nasogastric tube feeding 
practice on stroke patients. A total 100 Adult patients 
aged between 18 to 70 years of both sexes diagnosed 
with different types of stroke who required NG tube for 
feeding purpose were included.
Among the age distribution, most population belonged 
to 51 to 60 years group (53%). 38% of the subjects 
belonged in the 61 to 70 year age group, 4.0% to the <40 
year age group and 5% to the more than 70 year age 
group. In this study, 69% of the population was male 
and 31.0% is female. A study by Hussain et al49 showed 
that Most of the patients suffering from stroke were 
male (74.0%) and most of them were between 51-70 
years of age (69.0%) which correlates to our study 
finding although another study done in DMCH among 
young stroke patients show slightly higher percentage 
(M: F 52:47) regarding sex distribution. This might be 
related to age of the subjects as many factors influence 
stroke in different age group14-48. In this study 63.0% 
patients had ischaemic stroke, 37.0% had haemorrhagic 
stroke. Among the haemorrhagic stroke, intracerebral 
haemorrhage   26.0%, subarachnoid haemorrhage 9.0% 

and aneurysmal bleeds in 2.0% was found. Similar 
findings have been described by Hussain et al49 where 
ischaemic stroke was 61.0%, haemorrhagic stroke was 
39%. Another study in DMCH describes incidence of 
hemorrhagic stroke to be 20.0% whereas that of 
ischemic to be 80% which is a bit higher than our study 
finding. Higher rate of haemorrhagic stroke is also have 
been reported in number of hospitals in Asian countries 
such as Singapore, Malaysia (33.0%) Thailand (30.0%), 
Korea (31.0%), Taiwan (31.0%). One of the cause of 
high incidence of haemorrhagic stroke in our hospital 
based present study may be due to the acute admission is 
more related to haemorrhagic stroke, availability of 
neurosurgical intervention at DMCH and DMCH being 
a tertiary referral center14, 48.
Analysis of different risk factors revealed that 
hypertension was the most important risk factor of 
stroke (75.67% in hemorrhagic stroke and 88.88% with 
ischemic stroke). Other important risk factors were 
smoking (48.64% and 65.07%) and diabetes mellitus 
(24.32% and 25.39%) respectively. Dyslipidaemia was 
found 30.15% in ischaemic and 35.13% in haemorrhagic 
stroke patients.  The association of hypertension is more 
with ishchemic stroke. The result correlates with that of 
a study in India where hypertension was found to be the 
most important risk factor54. Two Bangladeshi studies by 
Siddique et al53 and Hossain et al49 also describes 
similar findings48,53. Smoking appears as an important 
risk factor in both hemorrhagic and ischemia stroke in 
this study. 54 patients, 13 (49.14%) of hemorrhagic 
stroke and 41(65%) patients of ischemic stroke were 
smokers. This study correlates with Donnan et al54 who 
found smoking as a strong risk factor for SAH and 
cerebral infarction and Siddique et al53 also shared 
similar findings53-54. In their study, association of stroke 
with some other factors such as underlying heart disease, 
dyslipidaemia, diabetes mellitus were analyzed. These 
findings were comparable to other studies done in 
Bangladesh and abroad. In this study 26 cases had IHD. 
Similar study by Hayee et al56 found that 29.66% of the 
patients were suffering from different heart diseases. 
Ischaemic heart disease definitely augments the risk of 
stroke56. Present study showed that 24.32% of the stroke 
patients were diabetic which was similar with the study 
in India. Framingham study has shown that 10-14.7% of 
the stroke patients were Diabetic. In BIRDEM a study 
on 165 cases of diabetic patients, all of them developed 
stroke in less than 10 years duration61.
In this study, out of 100 patients who required NG tube 
following stroke were selected as per the inclusion 
criteria. A study by Miah et al62 showed that as high as 

78% of the stroke patients required NG tube feeding for 
stroke. Indications for NG tube feeding were analyzed in 
this study population. The most common indication for 
NG tube feeding was dysphagia (39.0%). It has been 
reported that dysphagia can occur up to 50% of patients 
following stroke1-4. In a study by Miah et al62 24.0% 
were fed via NG tube for dysphagia. In this study, 26% 
of the patients were semiconscious whereas 22.0% of 
the patients were unconscious following stroke. Two 
Bangladeshi studies showed that alteration of 
consciousness is a common finding in stroke where they 
report it to be 54.0% and 59.0% respectively49,53. This 
study showed total 48.0% of the patients required NG 
tube feeding for alteration of consciousness which is 
comparable to the results of Miah et al62. It has been 
observed that 10.0% of the patients were given NG tube 
feeding due to poor intake and 3% for extreme debility. 
Patients who are capable of swallowing liquids and food 
may have a poor appetite because of the effects of 
intercurrent illness or medication and they may eat more 
slowly or be less keen to eat because of facial weakness, 
lack of dentures or poor arm function64. A Bangladeshi 
study reported this cause to be 22.0% which is 
comparable to this study62.
Out the 100 patients studied, 71 patients had 
complications. Nasal irritation was reported by 38(53%) 
of patients. To the best of our knowledge no study has 
been done in our country regarding the complications of 
NG tube feeding. Among the complications studied in 
western countries, following NG tube insertion, nasal 
irritation is one of the more common one and it is more 
prevalent in those requiring large bore ones31-35.  In this 
study, it was a very common complication and was 
reported by the most respondents. A possible 
explanation is that the size of the NG tube commonly 
used in our hospital is wide bored which is more prone 
to cause nasal irritation.
The second most common complication was aspiration 
pneumonia in our patients which was found in 29(40%) 
of patients. A western study found that up to 27.0% 
remain at risk of aspiration by seven days. These results 
show a higher percentage. Possible reasons might be due 
to the fact that the whole feeding process is done in our 
setting by untrained persons5. Gastro-oesophageal reflux 
occurs frequently with NG tube feeding. It is more 
common when patients are NG fed in the supine position 
and reflects a combination of gravitational back flow 
and impairment of gastro-oesophageal sphincter 
function induced by pharyngeal stimulation and the 
presence of the tube across the cardia. It is very common 
in patients with impaired consciousness or poor gag 

reflexes, occurring in up to 30% of those with 
tracheostomies and 12.5% of neurological patients16,65-66. 
Aspiration may occur with no obvious vomiting or 
coughing, and pneumonia can develop silently. To 
minimize risks of aspiration, patients should be fed 
propped up by 30° or more, and should be kept propped 
up for 30 minutes after feeding15. Acid suppression or 
sucralfate may help with symptoms of oesophagitis, but 
they do not prevent aspiration pneumonia. When asked, 
most of the respondents replied that the patients were 
propped up during the feeding. but the duration for 
which they remained so was not consistent as most 
patients could not maintain the position due to lack of 
hospital facilities. These included bed structure (no back 
support available), some patients being in the floor due 
to lack of beds and another important reason being not 
adequate people all the time for maintenance of the 
posture. 
Diarrhoea was found in 27(38.0%) patients. In this 
study, the figure is a bit higher than other studies 
described. Ng tube feeding related diarrhoea occurs in 
up to 30.0% of enterally fed patients on medical and 
surgical wards and more than 60.0% of patients on 
intensive care units18-22. In developed parts of the world, 
the food preparation technique, the food handling, the 
material of the food are of high quality. That might be 
the reason for the lower percentage reflected in their 
studies. Even then, the underlying causes for diarrhoea 
are food contamination, drugs, antibiotic associated 
diarrhoea30. In DMCH, the food preparation technique is 
difficult as patients attendants are required to prepare the 
food, they rely solely on supply water for food and the 
environment is mostly contaminated.

Conclusion
The present study provides information regarding the 
various complications that arise as a result of NG tube 
feeding in stroke patients. Stroke patients make up a 
bulk of hospital admission in tertiary hospitals and will 
continue to do so. NG tube feeding is an important part 
of managing the nutritional part of these patients. But 
unfortunately it is neglected as well. This study 
highlights the fact that a very high percentage of NG 
tube fed patients developed various complications and 
ultimately lead to adverse hospital outcome. 
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Characteristics
Age Group 
Less Than 40 Years
51 to 60 Years
61 to 70 Years
More Than 70 Years
Gender
Male
Female

Frequency

4
53
38
5

69
31

Percent

4.0
53.0
38.0
5.0

69.0
31.0

Table 1: Socio-demographic Characteristics of the Study 
Subject According to Age (n=100)

Risk Factors
HTN
Smoking
Diabetes
Dyslipidaemia
IHD
Previous H/O TIA, CVD
Drugs(OCP)

Haemorrhage
28(75.67%)
18(48.64%)
9(24.32%)
13(35.13%)
11(29.72%)
1(2.70%)

0

Infarction
56(88.88%)
41(65.07%)
16(25.39%)
19(30.15%)
15(23.80%)
3(4.76%)

3

Table 3: Distribution of Stroke with Different Risk 
Factors (n=100) 

Figure I: Distribution of Different Types of Stroke
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Introduction
Dysphagia occurs in up to 50.0% of patients admitted to 
hospital with hemispheric stroke1-4. Up to 27.0% cases 
remain at risk of aspiration by seven days, and up to 
8.0% have to swallow problems six months after their 

stroke with 1.7% still requiring tube feeding5-6. 
Nutritional supplementation can reduce mortality in 
older people at risk of malnutrition, although this has not 
been shown specifically in the context of stroke7. During 
the period when patients with stroke are unable to take 

their full dietary requirements normally the delivery of a 
liquid feed through a fine bore nasogastric tube is 
commonly used. The tube is usually secured with 
adhesive tape around the tube and to the patients face, 
and is often hooked behind the ear. Unfortunately, 
nasogastric tubes may be dislodged, due to confusion, 
restlessness, communication and attention disorders 
during handling or normal movement. 
Partial dislodgement may leave the tube misplaced in the 
lungs, leading to a risk of aspiration. Dislodgement 
means that the tube needs to be positioned, possibly 
causing distress and discomfort to the patient. Re-sitting 
takes up nursing staff time, and may require a chest 
X-ray to confirm that the tip of the tube is in the stomach 
especially in the light of recent guidance, adding further 
costs and inconvenience8. With multiple re-sittings, and 
the associated delays, the amount of food that is 
delivered by conventional nasogastric tube may be 
significantly below the intended amount9,10. This gives 
rise to a risk of malnutrition, which is associated with 
poor outcomes11-13. The burden of patients presenting 
with stroke makes a bulk of the patients who get 
admitted to various hospitals in Bangladesh including 
Dhaka Medical College Hospital (DMCH) where it was 
the top cause of admission in the year 201014. Many of 
them required nasogastric tube feeding due to dysphagia. 
Though, this form of feeding is done mostly by nursing 
staff in developed countries, but in Bangladesh it is done 
solely by patient’s attendants due to shortage of 
manpower in public hospitals. Unfortunately, most of 
them cannot comply with standard practice due lack of 
education, hospital setting, and many other causes which 
may lead to adverse hospital outcomes of this group of 
patients due to the complications.
Nasopharyngeal discomfort occurs frequently in patients 
with nasogastric tubes and many suffer sore mouths, 
thirst, swallowing difficulties, and hoarseness15. 
Short-term oesophageal damage can include oesophagitis 
and ulceration from local abrasion and 
gastro-oesophageal reflux, occurring in up to 12.5% of 
neurological patients16. Nausea occurs in 10.0% to 20.0% 
of patients and abdominal bloating and cramps from 
delayed gastric emptying are also common15,17-48. 
Diarrhoea occurs in up to 30.0% of enterally fed patients 
on medical and surgical wards and more than 60.0% of 
patients on intensive care units. It can create serious 
problems from nutrient, fluid, and electrolyte losses, and 
from infected pressure sores and general patient 
distress18-22. Aspiration may occur with no obvious 
vomiting or coughing, and pneumonia can develop 
silently. Tube can easily be blocked as well15. The 

purpose of the present study was to evaluate the 
complications of nasogastric tube feeding practice on 
stroke patients.

Methodology
Study Population and Settings: This cross sectional 
study was conducted from April 2014 to September 
2014 in the Department of Medicine at Dhaka Medical 
College Hospital, Dhaka Bangladesh. Adult patients 
aged between 18 to 70 years of both sexes diagnosed as 
stroke having a nasogatric tube feeding were included 
in this study. The study was done by purposive type non 
probability sampling technique. After getting 
Institutional review board approval subjects were 
selected on the basis of enrollment criteria. Written 
informed consent was taken from all patients. The 
ethical clearance number of the protocol was 
CPS-712/2012/PSN1574.
Study Procedure: The diagnosis of stroke was 
established by the clinical presentation, neuroimaging 
(CT scan/ MRI). Patients requiring nasogastric tube 
feeding was included in the study and were thoroughly 
examined for any complications from possible use of 
nasogastric tube. Their caregivers were also thoroughly 
interviewed using a standard pre formed questionnaire 
regarding any complications as well. Semi-structured 
questionnaires were formed that include all the 
variables of interest. This questionnaire was used for 
collection of information by interviewing patients. The 
questions were designed to elicit details of the use of 
nasogastric feeding, its associated complications ad 
possible underlying factors of these complications. The 
maximum time to take an interview was 1 hour. Data 
collection was consisting of interviews, medical history, 
physical examination, consultation records and 
completion of specific protocol. Patients were explained 
about the procedure. Tube was marked at a distance 
equal to that from the xiphisternum to the nose via the 
earlobe (50–60 cm). Tube was lubricated externally 
with gel/water.  Nasal patency was checked by ‘‘sniff’’ 
with each nostril occluded in turn. The clearer nostril 
could be sprayed with lignocaine to avoid discomfort.  
Patients were sited upright with the head level. Tube 
was slide gently backwards along the floor of the 
clearer nostril until visible at the back of the pharynx 
(10–15 cm). Patients were asked to take a mouthful of 
water and then advance the tube 5–10 cm as they 
swallow in cooperative cases. Water swallow/advance 
was repeated until the preset mark on the tube reaches 
the nostril. Tube was withdrawan at any stage who were 
distressed, coughing, or cyanosed. When there was 

difficulty passing the tube, patients were asked to tilt 
their head forwards or turn it to one side.  Once in 
place,   position of the tube was checked before use. 
Position of a tube was checked by injecting air through 
it and listening for bubble with a stethoscope or by an x 
ray. Tube insertion was documented in the patient’s 
notes. Fine bore 5–8 French gauge NG tubes were used. 
Administration of 200–400 ml of feeds were given 
through a feeding tube over 15–60 minutes at regular 
intervals. . Bolus feeding could be performed using a 50 
ml syringe, either with or without the plunger. 
Nasogastric tube insertion related complications were 
assessed.
Ethical Assurances for Protection of Human Rights: 
No data or any information was collected without 
permission of the participant. Participation in this study 
were fully voluntary. The respondents were remain 
entirely free to withdraw their participation at any time 
of the study. Written informed consent was taken from 
each patient. Prior to consent they were explained the 
aim and purpose of the study. Confidentiality was 
assured and anonymity was maintained; no participants 
were identified in any report or publication under this 
study.
Statistical Analysis: Computer based statistical 
analysis was carried out with appropriate techniques 
and systems. After collection of information, these data 
were checked, verified for consistency and edited where 
necessary. After editing and coding, the coded data were 
entered directly into the computer by using SPSS/PC 
software. Data cleaning validation and analysis were 
performed using the SPSS/PC software and graph and 
chart by MS excel. The results were presented in tables 
and graphs.

Results
A total number of 100 patients were recruited for this 
study. Most of the population was belonged to 51 to 60 
years group (53%). About 38.0% of the subjects 

belonged in the 61 to 70 years age group, 4.0% to the 
less than 40 year age group and 5% to the >70 year age 
group. Again 69.0% of the population was male and 
31.0% cases was female (Table 1).
In this study, 63% patients had ischaemic stroke, 26% 
had haemorrhagic stroke. Sub arachnoid haemorrhage 
was found in 9% population and aneurysmal bleeds in 
2% population of study group (Figure I).

Table 3 showing hypertension was the most common 
(75.67% in hemorrhagic stroke and 88.88% with 
ischemic stroke). Other important risk factors were 
smoking (48.64% and 65.07%) and diabetes mellitus 
(24.32% and 25.39%). Dyslipidaemia was found 
30.15% in Ischaemic and 35.13% in haemorrhagic 
stroke.

While evaluating the indications for nasogastric 
feeding, it was found that the most common indication 
was difficulty in swallowing (39.0%). The next 
common indication was altered consciousness. 26.0% 
of patients were given NG tube as they were 
semiconscious and 22.0% patients due to 

unconsciousness. 10.0% of patients were unable to 
maintain their adequate feeding despite being able to 
eat orally and given NG tube. 3.0% patients were at the 
extreme of ages, unable to eat and so were given NG 
tube (Figure II).  

Among the 100 patients studied, 71 had complications 
attributed to NG tube feeding. The most common 
complication was nasal irritation in patients who were 
(38). The second most common complication was 
aspiration pneumonia which was found in 29 of 
patients. Diarrhoea was found in 27 patients, 
electrolyte imbalance in 31 patients. 38 of the 
respondents complained of tube blockage some of 
which resulted in tube removal and reintroduction. 31 
patients had tube displacement at some point of time. 
13 patients were malnourished due to inadequate 
feeding. Some patients had more than one complication 
at the same time (Figure III).
In comparison, of the 29 patients who developed 
aspiration pneumonia, 13(44.0%) was suffering from 
ischaemic stroke, 16(55.0%) was suffering from 
haemorrhagic stroke. 24(63.0%) of the patients who 

reported nasal irritation was suffering from ischaemic 
stroke, 14(36.84%) was suffering from haemorrhagic 
stroke. Diarrhoea was reported by both ischaemic 
stroke 55% and haemorrhagic stroke (44.4%) patients.
Electrolyte imbalance was found in both ischaemic 
stroke (45.16%) and haemorrhagic stroke (54.83%) 
patients. Tube blockage was reported more in 
haemorrhagic group (52.63%) than the other group 
(47.37%). Tube displacement was experienced by both 
group of patients (45.0% and 54.0% respectively). 
Malnutrition was found in both group of patients (53% 
in ischaemic stroke, 46.0% in haemorrhagic stroke) 
(Table 4). 

Discussion
This cross sectional study was carried out with an aim to 
evaluate the complications of nasogastric tube feeding 
practice on stroke patients. A total 100 Adult patients 
aged between 18 to 70 years of both sexes diagnosed 
with different types of stroke who required NG tube for 
feeding purpose were included.
Among the age distribution, most population belonged 
to 51 to 60 years group (53%). 38% of the subjects 
belonged in the 61 to 70 year age group, 4.0% to the <40 
year age group and 5% to the more than 70 year age 
group. In this study, 69% of the population was male 
and 31.0% is female. A study by Hussain et al49 showed 
that Most of the patients suffering from stroke were 
male (74.0%) and most of them were between 51-70 
years of age (69.0%) which correlates to our study 
finding although another study done in DMCH among 
young stroke patients show slightly higher percentage 
(M: F 52:47) regarding sex distribution. This might be 
related to age of the subjects as many factors influence 
stroke in different age group14-48. In this study 63.0% 
patients had ischaemic stroke, 37.0% had haemorrhagic 
stroke. Among the haemorrhagic stroke, intracerebral 
haemorrhage   26.0%, subarachnoid haemorrhage 9.0% 

and aneurysmal bleeds in 2.0% was found. Similar 
findings have been described by Hussain et al49 where 
ischaemic stroke was 61.0%, haemorrhagic stroke was 
39%. Another study in DMCH describes incidence of 
hemorrhagic stroke to be 20.0% whereas that of 
ischemic to be 80% which is a bit higher than our study 
finding. Higher rate of haemorrhagic stroke is also have 
been reported in number of hospitals in Asian countries 
such as Singapore, Malaysia (33.0%) Thailand (30.0%), 
Korea (31.0%), Taiwan (31.0%). One of the cause of 
high incidence of haemorrhagic stroke in our hospital 
based present study may be due to the acute admission is 
more related to haemorrhagic stroke, availability of 
neurosurgical intervention at DMCH and DMCH being 
a tertiary referral center14, 48.
Analysis of different risk factors revealed that 
hypertension was the most important risk factor of 
stroke (75.67% in hemorrhagic stroke and 88.88% with 
ischemic stroke). Other important risk factors were 
smoking (48.64% and 65.07%) and diabetes mellitus 
(24.32% and 25.39%) respectively. Dyslipidaemia was 
found 30.15% in ischaemic and 35.13% in haemorrhagic 
stroke patients.  The association of hypertension is more 
with ishchemic stroke. The result correlates with that of 
a study in India where hypertension was found to be the 
most important risk factor54. Two Bangladeshi studies by 
Siddique et al53 and Hossain et al49 also describes 
similar findings48,53. Smoking appears as an important 
risk factor in both hemorrhagic and ischemia stroke in 
this study. 54 patients, 13 (49.14%) of hemorrhagic 
stroke and 41(65%) patients of ischemic stroke were 
smokers. This study correlates with Donnan et al54 who 
found smoking as a strong risk factor for SAH and 
cerebral infarction and Siddique et al53 also shared 
similar findings53-54. In their study, association of stroke 
with some other factors such as underlying heart disease, 
dyslipidaemia, diabetes mellitus were analyzed. These 
findings were comparable to other studies done in 
Bangladesh and abroad. In this study 26 cases had IHD. 
Similar study by Hayee et al56 found that 29.66% of the 
patients were suffering from different heart diseases. 
Ischaemic heart disease definitely augments the risk of 
stroke56. Present study showed that 24.32% of the stroke 
patients were diabetic which was similar with the study 
in India. Framingham study has shown that 10-14.7% of 
the stroke patients were Diabetic. In BIRDEM a study 
on 165 cases of diabetic patients, all of them developed 
stroke in less than 10 years duration61.
In this study, out of 100 patients who required NG tube 
following stroke were selected as per the inclusion 
criteria. A study by Miah et al62 showed that as high as 

78% of the stroke patients required NG tube feeding for 
stroke. Indications for NG tube feeding were analyzed in 
this study population. The most common indication for 
NG tube feeding was dysphagia (39.0%). It has been 
reported that dysphagia can occur up to 50% of patients 
following stroke1-4. In a study by Miah et al62 24.0% 
were fed via NG tube for dysphagia. In this study, 26% 
of the patients were semiconscious whereas 22.0% of 
the patients were unconscious following stroke. Two 
Bangladeshi studies showed that alteration of 
consciousness is a common finding in stroke where they 
report it to be 54.0% and 59.0% respectively49,53. This 
study showed total 48.0% of the patients required NG 
tube feeding for alteration of consciousness which is 
comparable to the results of Miah et al62. It has been 
observed that 10.0% of the patients were given NG tube 
feeding due to poor intake and 3% for extreme debility. 
Patients who are capable of swallowing liquids and food 
may have a poor appetite because of the effects of 
intercurrent illness or medication and they may eat more 
slowly or be less keen to eat because of facial weakness, 
lack of dentures or poor arm function64. A Bangladeshi 
study reported this cause to be 22.0% which is 
comparable to this study62.
Out the 100 patients studied, 71 patients had 
complications. Nasal irritation was reported by 38(53%) 
of patients. To the best of our knowledge no study has 
been done in our country regarding the complications of 
NG tube feeding. Among the complications studied in 
western countries, following NG tube insertion, nasal 
irritation is one of the more common one and it is more 
prevalent in those requiring large bore ones31-35.  In this 
study, it was a very common complication and was 
reported by the most respondents. A possible 
explanation is that the size of the NG tube commonly 
used in our hospital is wide bored which is more prone 
to cause nasal irritation.
The second most common complication was aspiration 
pneumonia in our patients which was found in 29(40%) 
of patients. A western study found that up to 27.0% 
remain at risk of aspiration by seven days. These results 
show a higher percentage. Possible reasons might be due 
to the fact that the whole feeding process is done in our 
setting by untrained persons5. Gastro-oesophageal reflux 
occurs frequently with NG tube feeding. It is more 
common when patients are NG fed in the supine position 
and reflects a combination of gravitational back flow 
and impairment of gastro-oesophageal sphincter 
function induced by pharyngeal stimulation and the 
presence of the tube across the cardia. It is very common 
in patients with impaired consciousness or poor gag 

reflexes, occurring in up to 30% of those with 
tracheostomies and 12.5% of neurological patients16,65-66. 
Aspiration may occur with no obvious vomiting or 
coughing, and pneumonia can develop silently. To 
minimize risks of aspiration, patients should be fed 
propped up by 30° or more, and should be kept propped 
up for 30 minutes after feeding15. Acid suppression or 
sucralfate may help with symptoms of oesophagitis, but 
they do not prevent aspiration pneumonia. When asked, 
most of the respondents replied that the patients were 
propped up during the feeding. but the duration for 
which they remained so was not consistent as most 
patients could not maintain the position due to lack of 
hospital facilities. These included bed structure (no back 
support available), some patients being in the floor due 
to lack of beds and another important reason being not 
adequate people all the time for maintenance of the 
posture. 
Diarrhoea was found in 27(38.0%) patients. In this 
study, the figure is a bit higher than other studies 
described. Ng tube feeding related diarrhoea occurs in 
up to 30.0% of enterally fed patients on medical and 
surgical wards and more than 60.0% of patients on 
intensive care units18-22. In developed parts of the world, 
the food preparation technique, the food handling, the 
material of the food are of high quality. That might be 
the reason for the lower percentage reflected in their 
studies. Even then, the underlying causes for diarrhoea 
are food contamination, drugs, antibiotic associated 
diarrhoea30. In DMCH, the food preparation technique is 
difficult as patients attendants are required to prepare the 
food, they rely solely on supply water for food and the 
environment is mostly contaminated.

Conclusion
The present study provides information regarding the 
various complications that arise as a result of NG tube 
feeding in stroke patients. Stroke patients make up a 
bulk of hospital admission in tertiary hospitals and will 
continue to do so. NG tube feeding is an important part 
of managing the nutritional part of these patients. But 
unfortunately it is neglected as well. This study 
highlights the fact that a very high percentage of NG 
tube fed patients developed various complications and 
ultimately lead to adverse hospital outcome. 
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Type of
Complication
Aspiration Pneumonia
Nasal Irritation
Diarrhoea
Electrolyte Imbalance
Tube Blockage
Tube Displacement
Malnutrition

Ischaemic
Stroke

13(44%)
24 (63%)
15(55.5%)
14(45.16%)
18(47.37%)
14(45.16%)
7(53.84%)

Haemorrhagic
Stroke

16 (55%)
14 (36.84)
12(44.4%)
17(54.83%)
20(52.63%)
17(54.83%)
6(46.15%)

Table 4: Comparison between Complications and Type of 
Stroke (n=71)

Figure II: Indications of Use of Nasogastric tube in 
Various Stroke Patients

Figure III: Complications Associated with Nasogastric 
Tube Feeding (n=71)
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Introduction
Dysphagia occurs in up to 50.0% of patients admitted to 
hospital with hemispheric stroke1-4. Up to 27.0% cases 
remain at risk of aspiration by seven days, and up to 
8.0% have to swallow problems six months after their 

stroke with 1.7% still requiring tube feeding5-6. 
Nutritional supplementation can reduce mortality in 
older people at risk of malnutrition, although this has not 
been shown specifically in the context of stroke7. During 
the period when patients with stroke are unable to take 

their full dietary requirements normally the delivery of a 
liquid feed through a fine bore nasogastric tube is 
commonly used. The tube is usually secured with 
adhesive tape around the tube and to the patients face, 
and is often hooked behind the ear. Unfortunately, 
nasogastric tubes may be dislodged, due to confusion, 
restlessness, communication and attention disorders 
during handling or normal movement. 
Partial dislodgement may leave the tube misplaced in the 
lungs, leading to a risk of aspiration. Dislodgement 
means that the tube needs to be positioned, possibly 
causing distress and discomfort to the patient. Re-sitting 
takes up nursing staff time, and may require a chest 
X-ray to confirm that the tip of the tube is in the stomach 
especially in the light of recent guidance, adding further 
costs and inconvenience8. With multiple re-sittings, and 
the associated delays, the amount of food that is 
delivered by conventional nasogastric tube may be 
significantly below the intended amount9,10. This gives 
rise to a risk of malnutrition, which is associated with 
poor outcomes11-13. The burden of patients presenting 
with stroke makes a bulk of the patients who get 
admitted to various hospitals in Bangladesh including 
Dhaka Medical College Hospital (DMCH) where it was 
the top cause of admission in the year 201014. Many of 
them required nasogastric tube feeding due to dysphagia. 
Though, this form of feeding is done mostly by nursing 
staff in developed countries, but in Bangladesh it is done 
solely by patient’s attendants due to shortage of 
manpower in public hospitals. Unfortunately, most of 
them cannot comply with standard practice due lack of 
education, hospital setting, and many other causes which 
may lead to adverse hospital outcomes of this group of 
patients due to the complications.
Nasopharyngeal discomfort occurs frequently in patients 
with nasogastric tubes and many suffer sore mouths, 
thirst, swallowing difficulties, and hoarseness15. 
Short-term oesophageal damage can include oesophagitis 
and ulceration from local abrasion and 
gastro-oesophageal reflux, occurring in up to 12.5% of 
neurological patients16. Nausea occurs in 10.0% to 20.0% 
of patients and abdominal bloating and cramps from 
delayed gastric emptying are also common15,17-48. 
Diarrhoea occurs in up to 30.0% of enterally fed patients 
on medical and surgical wards and more than 60.0% of 
patients on intensive care units. It can create serious 
problems from nutrient, fluid, and electrolyte losses, and 
from infected pressure sores and general patient 
distress18-22. Aspiration may occur with no obvious 
vomiting or coughing, and pneumonia can develop 
silently. Tube can easily be blocked as well15. The 

purpose of the present study was to evaluate the 
complications of nasogastric tube feeding practice on 
stroke patients.

Methodology
Study Population and Settings: This cross sectional 
study was conducted from April 2014 to September 
2014 in the Department of Medicine at Dhaka Medical 
College Hospital, Dhaka Bangladesh. Adult patients 
aged between 18 to 70 years of both sexes diagnosed as 
stroke having a nasogatric tube feeding were included 
in this study. The study was done by purposive type non 
probability sampling technique. After getting 
Institutional review board approval subjects were 
selected on the basis of enrollment criteria. Written 
informed consent was taken from all patients. The 
ethical clearance number of the protocol was 
CPS-712/2012/PSN1574.
Study Procedure: The diagnosis of stroke was 
established by the clinical presentation, neuroimaging 
(CT scan/ MRI). Patients requiring nasogastric tube 
feeding was included in the study and were thoroughly 
examined for any complications from possible use of 
nasogastric tube. Their caregivers were also thoroughly 
interviewed using a standard pre formed questionnaire 
regarding any complications as well. Semi-structured 
questionnaires were formed that include all the 
variables of interest. This questionnaire was used for 
collection of information by interviewing patients. The 
questions were designed to elicit details of the use of 
nasogastric feeding, its associated complications ad 
possible underlying factors of these complications. The 
maximum time to take an interview was 1 hour. Data 
collection was consisting of interviews, medical history, 
physical examination, consultation records and 
completion of specific protocol. Patients were explained 
about the procedure. Tube was marked at a distance 
equal to that from the xiphisternum to the nose via the 
earlobe (50–60 cm). Tube was lubricated externally 
with gel/water.  Nasal patency was checked by ‘‘sniff’’ 
with each nostril occluded in turn. The clearer nostril 
could be sprayed with lignocaine to avoid discomfort.  
Patients were sited upright with the head level. Tube 
was slide gently backwards along the floor of the 
clearer nostril until visible at the back of the pharynx 
(10–15 cm). Patients were asked to take a mouthful of 
water and then advance the tube 5–10 cm as they 
swallow in cooperative cases. Water swallow/advance 
was repeated until the preset mark on the tube reaches 
the nostril. Tube was withdrawan at any stage who were 
distressed, coughing, or cyanosed. When there was 

difficulty passing the tube, patients were asked to tilt 
their head forwards or turn it to one side.  Once in 
place,   position of the tube was checked before use. 
Position of a tube was checked by injecting air through 
it and listening for bubble with a stethoscope or by an x 
ray. Tube insertion was documented in the patient’s 
notes. Fine bore 5–8 French gauge NG tubes were used. 
Administration of 200–400 ml of feeds were given 
through a feeding tube over 15–60 minutes at regular 
intervals. . Bolus feeding could be performed using a 50 
ml syringe, either with or without the plunger. 
Nasogastric tube insertion related complications were 
assessed.
Ethical Assurances for Protection of Human Rights: 
No data or any information was collected without 
permission of the participant. Participation in this study 
were fully voluntary. The respondents were remain 
entirely free to withdraw their participation at any time 
of the study. Written informed consent was taken from 
each patient. Prior to consent they were explained the 
aim and purpose of the study. Confidentiality was 
assured and anonymity was maintained; no participants 
were identified in any report or publication under this 
study.
Statistical Analysis: Computer based statistical 
analysis was carried out with appropriate techniques 
and systems. After collection of information, these data 
were checked, verified for consistency and edited where 
necessary. After editing and coding, the coded data were 
entered directly into the computer by using SPSS/PC 
software. Data cleaning validation and analysis were 
performed using the SPSS/PC software and graph and 
chart by MS excel. The results were presented in tables 
and graphs.

Results
A total number of 100 patients were recruited for this 
study. Most of the population was belonged to 51 to 60 
years group (53%). About 38.0% of the subjects 

belonged in the 61 to 70 years age group, 4.0% to the 
less than 40 year age group and 5% to the >70 year age 
group. Again 69.0% of the population was male and 
31.0% cases was female (Table 1).
In this study, 63% patients had ischaemic stroke, 26% 
had haemorrhagic stroke. Sub arachnoid haemorrhage 
was found in 9% population and aneurysmal bleeds in 
2% population of study group (Figure I).

Table 3 showing hypertension was the most common 
(75.67% in hemorrhagic stroke and 88.88% with 
ischemic stroke). Other important risk factors were 
smoking (48.64% and 65.07%) and diabetes mellitus 
(24.32% and 25.39%). Dyslipidaemia was found 
30.15% in Ischaemic and 35.13% in haemorrhagic 
stroke.

While evaluating the indications for nasogastric 
feeding, it was found that the most common indication 
was difficulty in swallowing (39.0%). The next 
common indication was altered consciousness. 26.0% 
of patients were given NG tube as they were 
semiconscious and 22.0% patients due to 

unconsciousness. 10.0% of patients were unable to 
maintain their adequate feeding despite being able to 
eat orally and given NG tube. 3.0% patients were at the 
extreme of ages, unable to eat and so were given NG 
tube (Figure II).  

Among the 100 patients studied, 71 had complications 
attributed to NG tube feeding. The most common 
complication was nasal irritation in patients who were 
(38). The second most common complication was 
aspiration pneumonia which was found in 29 of 
patients. Diarrhoea was found in 27 patients, 
electrolyte imbalance in 31 patients. 38 of the 
respondents complained of tube blockage some of 
which resulted in tube removal and reintroduction. 31 
patients had tube displacement at some point of time. 
13 patients were malnourished due to inadequate 
feeding. Some patients had more than one complication 
at the same time (Figure III).
In comparison, of the 29 patients who developed 
aspiration pneumonia, 13(44.0%) was suffering from 
ischaemic stroke, 16(55.0%) was suffering from 
haemorrhagic stroke. 24(63.0%) of the patients who 

reported nasal irritation was suffering from ischaemic 
stroke, 14(36.84%) was suffering from haemorrhagic 
stroke. Diarrhoea was reported by both ischaemic 
stroke 55% and haemorrhagic stroke (44.4%) patients.
Electrolyte imbalance was found in both ischaemic 
stroke (45.16%) and haemorrhagic stroke (54.83%) 
patients. Tube blockage was reported more in 
haemorrhagic group (52.63%) than the other group 
(47.37%). Tube displacement was experienced by both 
group of patients (45.0% and 54.0% respectively). 
Malnutrition was found in both group of patients (53% 
in ischaemic stroke, 46.0% in haemorrhagic stroke) 
(Table 4). 

Discussion
This cross sectional study was carried out with an aim to 
evaluate the complications of nasogastric tube feeding 
practice on stroke patients. A total 100 Adult patients 
aged between 18 to 70 years of both sexes diagnosed 
with different types of stroke who required NG tube for 
feeding purpose were included.
Among the age distribution, most population belonged 
to 51 to 60 years group (53%). 38% of the subjects 
belonged in the 61 to 70 year age group, 4.0% to the <40 
year age group and 5% to the more than 70 year age 
group. In this study, 69% of the population was male 
and 31.0% is female. A study by Hussain et al49 showed 
that Most of the patients suffering from stroke were 
male (74.0%) and most of them were between 51-70 
years of age (69.0%) which correlates to our study 
finding although another study done in DMCH among 
young stroke patients show slightly higher percentage 
(M: F 52:47) regarding sex distribution. This might be 
related to age of the subjects as many factors influence 
stroke in different age group14-48. In this study 63.0% 
patients had ischaemic stroke, 37.0% had haemorrhagic 
stroke. Among the haemorrhagic stroke, intracerebral 
haemorrhage   26.0%, subarachnoid haemorrhage 9.0% 

and aneurysmal bleeds in 2.0% was found. Similar 
findings have been described by Hussain et al49 where 
ischaemic stroke was 61.0%, haemorrhagic stroke was 
39%. Another study in DMCH describes incidence of 
hemorrhagic stroke to be 20.0% whereas that of 
ischemic to be 80% which is a bit higher than our study 
finding. Higher rate of haemorrhagic stroke is also have 
been reported in number of hospitals in Asian countries 
such as Singapore, Malaysia (33.0%) Thailand (30.0%), 
Korea (31.0%), Taiwan (31.0%). One of the cause of 
high incidence of haemorrhagic stroke in our hospital 
based present study may be due to the acute admission is 
more related to haemorrhagic stroke, availability of 
neurosurgical intervention at DMCH and DMCH being 
a tertiary referral center14, 48.
Analysis of different risk factors revealed that 
hypertension was the most important risk factor of 
stroke (75.67% in hemorrhagic stroke and 88.88% with 
ischemic stroke). Other important risk factors were 
smoking (48.64% and 65.07%) and diabetes mellitus 
(24.32% and 25.39%) respectively. Dyslipidaemia was 
found 30.15% in ischaemic and 35.13% in haemorrhagic 
stroke patients.  The association of hypertension is more 
with ishchemic stroke. The result correlates with that of 
a study in India where hypertension was found to be the 
most important risk factor54. Two Bangladeshi studies by 
Siddique et al53 and Hossain et al49 also describes 
similar findings48,53. Smoking appears as an important 
risk factor in both hemorrhagic and ischemia stroke in 
this study. 54 patients, 13 (49.14%) of hemorrhagic 
stroke and 41(65%) patients of ischemic stroke were 
smokers. This study correlates with Donnan et al54 who 
found smoking as a strong risk factor for SAH and 
cerebral infarction and Siddique et al53 also shared 
similar findings53-54. In their study, association of stroke 
with some other factors such as underlying heart disease, 
dyslipidaemia, diabetes mellitus were analyzed. These 
findings were comparable to other studies done in 
Bangladesh and abroad. In this study 26 cases had IHD. 
Similar study by Hayee et al56 found that 29.66% of the 
patients were suffering from different heart diseases. 
Ischaemic heart disease definitely augments the risk of 
stroke56. Present study showed that 24.32% of the stroke 
patients were diabetic which was similar with the study 
in India. Framingham study has shown that 10-14.7% of 
the stroke patients were Diabetic. In BIRDEM a study 
on 165 cases of diabetic patients, all of them developed 
stroke in less than 10 years duration61.
In this study, out of 100 patients who required NG tube 
following stroke were selected as per the inclusion 
criteria. A study by Miah et al62 showed that as high as 

78% of the stroke patients required NG tube feeding for 
stroke. Indications for NG tube feeding were analyzed in 
this study population. The most common indication for 
NG tube feeding was dysphagia (39.0%). It has been 
reported that dysphagia can occur up to 50% of patients 
following stroke1-4. In a study by Miah et al62 24.0% 
were fed via NG tube for dysphagia. In this study, 26% 
of the patients were semiconscious whereas 22.0% of 
the patients were unconscious following stroke. Two 
Bangladeshi studies showed that alteration of 
consciousness is a common finding in stroke where they 
report it to be 54.0% and 59.0% respectively49,53. This 
study showed total 48.0% of the patients required NG 
tube feeding for alteration of consciousness which is 
comparable to the results of Miah et al62. It has been 
observed that 10.0% of the patients were given NG tube 
feeding due to poor intake and 3% for extreme debility. 
Patients who are capable of swallowing liquids and food 
may have a poor appetite because of the effects of 
intercurrent illness or medication and they may eat more 
slowly or be less keen to eat because of facial weakness, 
lack of dentures or poor arm function64. A Bangladeshi 
study reported this cause to be 22.0% which is 
comparable to this study62.
Out the 100 patients studied, 71 patients had 
complications. Nasal irritation was reported by 38(53%) 
of patients. To the best of our knowledge no study has 
been done in our country regarding the complications of 
NG tube feeding. Among the complications studied in 
western countries, following NG tube insertion, nasal 
irritation is one of the more common one and it is more 
prevalent in those requiring large bore ones31-35.  In this 
study, it was a very common complication and was 
reported by the most respondents. A possible 
explanation is that the size of the NG tube commonly 
used in our hospital is wide bored which is more prone 
to cause nasal irritation.
The second most common complication was aspiration 
pneumonia in our patients which was found in 29(40%) 
of patients. A western study found that up to 27.0% 
remain at risk of aspiration by seven days. These results 
show a higher percentage. Possible reasons might be due 
to the fact that the whole feeding process is done in our 
setting by untrained persons5. Gastro-oesophageal reflux 
occurs frequently with NG tube feeding. It is more 
common when patients are NG fed in the supine position 
and reflects a combination of gravitational back flow 
and impairment of gastro-oesophageal sphincter 
function induced by pharyngeal stimulation and the 
presence of the tube across the cardia. It is very common 
in patients with impaired consciousness or poor gag 

reflexes, occurring in up to 30% of those with 
tracheostomies and 12.5% of neurological patients16,65-66. 
Aspiration may occur with no obvious vomiting or 
coughing, and pneumonia can develop silently. To 
minimize risks of aspiration, patients should be fed 
propped up by 30° or more, and should be kept propped 
up for 30 minutes after feeding15. Acid suppression or 
sucralfate may help with symptoms of oesophagitis, but 
they do not prevent aspiration pneumonia. When asked, 
most of the respondents replied that the patients were 
propped up during the feeding. but the duration for 
which they remained so was not consistent as most 
patients could not maintain the position due to lack of 
hospital facilities. These included bed structure (no back 
support available), some patients being in the floor due 
to lack of beds and another important reason being not 
adequate people all the time for maintenance of the 
posture. 
Diarrhoea was found in 27(38.0%) patients. In this 
study, the figure is a bit higher than other studies 
described. Ng tube feeding related diarrhoea occurs in 
up to 30.0% of enterally fed patients on medical and 
surgical wards and more than 60.0% of patients on 
intensive care units18-22. In developed parts of the world, 
the food preparation technique, the food handling, the 
material of the food are of high quality. That might be 
the reason for the lower percentage reflected in their 
studies. Even then, the underlying causes for diarrhoea 
are food contamination, drugs, antibiotic associated 
diarrhoea30. In DMCH, the food preparation technique is 
difficult as patients attendants are required to prepare the 
food, they rely solely on supply water for food and the 
environment is mostly contaminated.

Conclusion
The present study provides information regarding the 
various complications that arise as a result of NG tube 
feeding in stroke patients. Stroke patients make up a 
bulk of hospital admission in tertiary hospitals and will 
continue to do so. NG tube feeding is an important part 
of managing the nutritional part of these patients. But 
unfortunately it is neglected as well. This study 
highlights the fact that a very high percentage of NG 
tube fed patients developed various complications and 
ultimately lead to adverse hospital outcome. 
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Introduction
Dysphagia occurs in up to 50.0% of patients admitted to 
hospital with hemispheric stroke1-4. Up to 27.0% cases 
remain at risk of aspiration by seven days, and up to 
8.0% have to swallow problems six months after their 

stroke with 1.7% still requiring tube feeding5-6. 
Nutritional supplementation can reduce mortality in 
older people at risk of malnutrition, although this has not 
been shown specifically in the context of stroke7. During 
the period when patients with stroke are unable to take 

their full dietary requirements normally the delivery of a 
liquid feed through a fine bore nasogastric tube is 
commonly used. The tube is usually secured with 
adhesive tape around the tube and to the patients face, 
and is often hooked behind the ear. Unfortunately, 
nasogastric tubes may be dislodged, due to confusion, 
restlessness, communication and attention disorders 
during handling or normal movement. 
Partial dislodgement may leave the tube misplaced in the 
lungs, leading to a risk of aspiration. Dislodgement 
means that the tube needs to be positioned, possibly 
causing distress and discomfort to the patient. Re-sitting 
takes up nursing staff time, and may require a chest 
X-ray to confirm that the tip of the tube is in the stomach 
especially in the light of recent guidance, adding further 
costs and inconvenience8. With multiple re-sittings, and 
the associated delays, the amount of food that is 
delivered by conventional nasogastric tube may be 
significantly below the intended amount9,10. This gives 
rise to a risk of malnutrition, which is associated with 
poor outcomes11-13. The burden of patients presenting 
with stroke makes a bulk of the patients who get 
admitted to various hospitals in Bangladesh including 
Dhaka Medical College Hospital (DMCH) where it was 
the top cause of admission in the year 201014. Many of 
them required nasogastric tube feeding due to dysphagia. 
Though, this form of feeding is done mostly by nursing 
staff in developed countries, but in Bangladesh it is done 
solely by patient’s attendants due to shortage of 
manpower in public hospitals. Unfortunately, most of 
them cannot comply with standard practice due lack of 
education, hospital setting, and many other causes which 
may lead to adverse hospital outcomes of this group of 
patients due to the complications.
Nasopharyngeal discomfort occurs frequently in patients 
with nasogastric tubes and many suffer sore mouths, 
thirst, swallowing difficulties, and hoarseness15. 
Short-term oesophageal damage can include oesophagitis 
and ulceration from local abrasion and 
gastro-oesophageal reflux, occurring in up to 12.5% of 
neurological patients16. Nausea occurs in 10.0% to 20.0% 
of patients and abdominal bloating and cramps from 
delayed gastric emptying are also common15,17-48. 
Diarrhoea occurs in up to 30.0% of enterally fed patients 
on medical and surgical wards and more than 60.0% of 
patients on intensive care units. It can create serious 
problems from nutrient, fluid, and electrolyte losses, and 
from infected pressure sores and general patient 
distress18-22. Aspiration may occur with no obvious 
vomiting or coughing, and pneumonia can develop 
silently. Tube can easily be blocked as well15. The 

purpose of the present study was to evaluate the 
complications of nasogastric tube feeding practice on 
stroke patients.

Methodology
Study Population and Settings: This cross sectional 
study was conducted from April 2014 to September 
2014 in the Department of Medicine at Dhaka Medical 
College Hospital, Dhaka Bangladesh. Adult patients 
aged between 18 to 70 years of both sexes diagnosed as 
stroke having a nasogatric tube feeding were included 
in this study. The study was done by purposive type non 
probability sampling technique. After getting 
Institutional review board approval subjects were 
selected on the basis of enrollment criteria. Written 
informed consent was taken from all patients. The 
ethical clearance number of the protocol was 
CPS-712/2012/PSN1574.
Study Procedure: The diagnosis of stroke was 
established by the clinical presentation, neuroimaging 
(CT scan/ MRI). Patients requiring nasogastric tube 
feeding was included in the study and were thoroughly 
examined for any complications from possible use of 
nasogastric tube. Their caregivers were also thoroughly 
interviewed using a standard pre formed questionnaire 
regarding any complications as well. Semi-structured 
questionnaires were formed that include all the 
variables of interest. This questionnaire was used for 
collection of information by interviewing patients. The 
questions were designed to elicit details of the use of 
nasogastric feeding, its associated complications ad 
possible underlying factors of these complications. The 
maximum time to take an interview was 1 hour. Data 
collection was consisting of interviews, medical history, 
physical examination, consultation records and 
completion of specific protocol. Patients were explained 
about the procedure. Tube was marked at a distance 
equal to that from the xiphisternum to the nose via the 
earlobe (50–60 cm). Tube was lubricated externally 
with gel/water.  Nasal patency was checked by ‘‘sniff’’ 
with each nostril occluded in turn. The clearer nostril 
could be sprayed with lignocaine to avoid discomfort.  
Patients were sited upright with the head level. Tube 
was slide gently backwards along the floor of the 
clearer nostril until visible at the back of the pharynx 
(10–15 cm). Patients were asked to take a mouthful of 
water and then advance the tube 5–10 cm as they 
swallow in cooperative cases. Water swallow/advance 
was repeated until the preset mark on the tube reaches 
the nostril. Tube was withdrawan at any stage who were 
distressed, coughing, or cyanosed. When there was 

difficulty passing the tube, patients were asked to tilt 
their head forwards or turn it to one side.  Once in 
place,   position of the tube was checked before use. 
Position of a tube was checked by injecting air through 
it and listening for bubble with a stethoscope or by an x 
ray. Tube insertion was documented in the patient’s 
notes. Fine bore 5–8 French gauge NG tubes were used. 
Administration of 200–400 ml of feeds were given 
through a feeding tube over 15–60 minutes at regular 
intervals. . Bolus feeding could be performed using a 50 
ml syringe, either with or without the plunger. 
Nasogastric tube insertion related complications were 
assessed.
Ethical Assurances for Protection of Human Rights: 
No data or any information was collected without 
permission of the participant. Participation in this study 
were fully voluntary. The respondents were remain 
entirely free to withdraw their participation at any time 
of the study. Written informed consent was taken from 
each patient. Prior to consent they were explained the 
aim and purpose of the study. Confidentiality was 
assured and anonymity was maintained; no participants 
were identified in any report or publication under this 
study.
Statistical Analysis: Computer based statistical 
analysis was carried out with appropriate techniques 
and systems. After collection of information, these data 
were checked, verified for consistency and edited where 
necessary. After editing and coding, the coded data were 
entered directly into the computer by using SPSS/PC 
software. Data cleaning validation and analysis were 
performed using the SPSS/PC software and graph and 
chart by MS excel. The results were presented in tables 
and graphs.

Results
A total number of 100 patients were recruited for this 
study. Most of the population was belonged to 51 to 60 
years group (53%). About 38.0% of the subjects 

belonged in the 61 to 70 years age group, 4.0% to the 
less than 40 year age group and 5% to the >70 year age 
group. Again 69.0% of the population was male and 
31.0% cases was female (Table 1).
In this study, 63% patients had ischaemic stroke, 26% 
had haemorrhagic stroke. Sub arachnoid haemorrhage 
was found in 9% population and aneurysmal bleeds in 
2% population of study group (Figure I).

Table 3 showing hypertension was the most common 
(75.67% in hemorrhagic stroke and 88.88% with 
ischemic stroke). Other important risk factors were 
smoking (48.64% and 65.07%) and diabetes mellitus 
(24.32% and 25.39%). Dyslipidaemia was found 
30.15% in Ischaemic and 35.13% in haemorrhagic 
stroke.

While evaluating the indications for nasogastric 
feeding, it was found that the most common indication 
was difficulty in swallowing (39.0%). The next 
common indication was altered consciousness. 26.0% 
of patients were given NG tube as they were 
semiconscious and 22.0% patients due to 

unconsciousness. 10.0% of patients were unable to 
maintain their adequate feeding despite being able to 
eat orally and given NG tube. 3.0% patients were at the 
extreme of ages, unable to eat and so were given NG 
tube (Figure II).  

Among the 100 patients studied, 71 had complications 
attributed to NG tube feeding. The most common 
complication was nasal irritation in patients who were 
(38). The second most common complication was 
aspiration pneumonia which was found in 29 of 
patients. Diarrhoea was found in 27 patients, 
electrolyte imbalance in 31 patients. 38 of the 
respondents complained of tube blockage some of 
which resulted in tube removal and reintroduction. 31 
patients had tube displacement at some point of time. 
13 patients were malnourished due to inadequate 
feeding. Some patients had more than one complication 
at the same time (Figure III).
In comparison, of the 29 patients who developed 
aspiration pneumonia, 13(44.0%) was suffering from 
ischaemic stroke, 16(55.0%) was suffering from 
haemorrhagic stroke. 24(63.0%) of the patients who 

reported nasal irritation was suffering from ischaemic 
stroke, 14(36.84%) was suffering from haemorrhagic 
stroke. Diarrhoea was reported by both ischaemic 
stroke 55% and haemorrhagic stroke (44.4%) patients.
Electrolyte imbalance was found in both ischaemic 
stroke (45.16%) and haemorrhagic stroke (54.83%) 
patients. Tube blockage was reported more in 
haemorrhagic group (52.63%) than the other group 
(47.37%). Tube displacement was experienced by both 
group of patients (45.0% and 54.0% respectively). 
Malnutrition was found in both group of patients (53% 
in ischaemic stroke, 46.0% in haemorrhagic stroke) 
(Table 4). 

Discussion
This cross sectional study was carried out with an aim to 
evaluate the complications of nasogastric tube feeding 
practice on stroke patients. A total 100 Adult patients 
aged between 18 to 70 years of both sexes diagnosed 
with different types of stroke who required NG tube for 
feeding purpose were included.
Among the age distribution, most population belonged 
to 51 to 60 years group (53%). 38% of the subjects 
belonged in the 61 to 70 year age group, 4.0% to the <40 
year age group and 5% to the more than 70 year age 
group. In this study, 69% of the population was male 
and 31.0% is female. A study by Hussain et al49 showed 
that Most of the patients suffering from stroke were 
male (74.0%) and most of them were between 51-70 
years of age (69.0%) which correlates to our study 
finding although another study done in DMCH among 
young stroke patients show slightly higher percentage 
(M: F 52:47) regarding sex distribution. This might be 
related to age of the subjects as many factors influence 
stroke in different age group14-48. In this study 63.0% 
patients had ischaemic stroke, 37.0% had haemorrhagic 
stroke. Among the haemorrhagic stroke, intracerebral 
haemorrhage   26.0%, subarachnoid haemorrhage 9.0% 

and aneurysmal bleeds in 2.0% was found. Similar 
findings have been described by Hussain et al49 where 
ischaemic stroke was 61.0%, haemorrhagic stroke was 
39%. Another study in DMCH describes incidence of 
hemorrhagic stroke to be 20.0% whereas that of 
ischemic to be 80% which is a bit higher than our study 
finding. Higher rate of haemorrhagic stroke is also have 
been reported in number of hospitals in Asian countries 
such as Singapore, Malaysia (33.0%) Thailand (30.0%), 
Korea (31.0%), Taiwan (31.0%). One of the cause of 
high incidence of haemorrhagic stroke in our hospital 
based present study may be due to the acute admission is 
more related to haemorrhagic stroke, availability of 
neurosurgical intervention at DMCH and DMCH being 
a tertiary referral center14, 48.
Analysis of different risk factors revealed that 
hypertension was the most important risk factor of 
stroke (75.67% in hemorrhagic stroke and 88.88% with 
ischemic stroke). Other important risk factors were 
smoking (48.64% and 65.07%) and diabetes mellitus 
(24.32% and 25.39%) respectively. Dyslipidaemia was 
found 30.15% in ischaemic and 35.13% in haemorrhagic 
stroke patients.  The association of hypertension is more 
with ishchemic stroke. The result correlates with that of 
a study in India where hypertension was found to be the 
most important risk factor54. Two Bangladeshi studies by 
Siddique et al53 and Hossain et al49 also describes 
similar findings48,53. Smoking appears as an important 
risk factor in both hemorrhagic and ischemia stroke in 
this study. 54 patients, 13 (49.14%) of hemorrhagic 
stroke and 41(65%) patients of ischemic stroke were 
smokers. This study correlates with Donnan et al54 who 
found smoking as a strong risk factor for SAH and 
cerebral infarction and Siddique et al53 also shared 
similar findings53-54. In their study, association of stroke 
with some other factors such as underlying heart disease, 
dyslipidaemia, diabetes mellitus were analyzed. These 
findings were comparable to other studies done in 
Bangladesh and abroad. In this study 26 cases had IHD. 
Similar study by Hayee et al56 found that 29.66% of the 
patients were suffering from different heart diseases. 
Ischaemic heart disease definitely augments the risk of 
stroke56. Present study showed that 24.32% of the stroke 
patients were diabetic which was similar with the study 
in India. Framingham study has shown that 10-14.7% of 
the stroke patients were Diabetic. In BIRDEM a study 
on 165 cases of diabetic patients, all of them developed 
stroke in less than 10 years duration61.
In this study, out of 100 patients who required NG tube 
following stroke were selected as per the inclusion 
criteria. A study by Miah et al62 showed that as high as 

78% of the stroke patients required NG tube feeding for 
stroke. Indications for NG tube feeding were analyzed in 
this study population. The most common indication for 
NG tube feeding was dysphagia (39.0%). It has been 
reported that dysphagia can occur up to 50% of patients 
following stroke1-4. In a study by Miah et al62 24.0% 
were fed via NG tube for dysphagia. In this study, 26% 
of the patients were semiconscious whereas 22.0% of 
the patients were unconscious following stroke. Two 
Bangladeshi studies showed that alteration of 
consciousness is a common finding in stroke where they 
report it to be 54.0% and 59.0% respectively49,53. This 
study showed total 48.0% of the patients required NG 
tube feeding for alteration of consciousness which is 
comparable to the results of Miah et al62. It has been 
observed that 10.0% of the patients were given NG tube 
feeding due to poor intake and 3% for extreme debility. 
Patients who are capable of swallowing liquids and food 
may have a poor appetite because of the effects of 
intercurrent illness or medication and they may eat more 
slowly or be less keen to eat because of facial weakness, 
lack of dentures or poor arm function64. A Bangladeshi 
study reported this cause to be 22.0% which is 
comparable to this study62.
Out the 100 patients studied, 71 patients had 
complications. Nasal irritation was reported by 38(53%) 
of patients. To the best of our knowledge no study has 
been done in our country regarding the complications of 
NG tube feeding. Among the complications studied in 
western countries, following NG tube insertion, nasal 
irritation is one of the more common one and it is more 
prevalent in those requiring large bore ones31-35.  In this 
study, it was a very common complication and was 
reported by the most respondents. A possible 
explanation is that the size of the NG tube commonly 
used in our hospital is wide bored which is more prone 
to cause nasal irritation.
The second most common complication was aspiration 
pneumonia in our patients which was found in 29(40%) 
of patients. A western study found that up to 27.0% 
remain at risk of aspiration by seven days. These results 
show a higher percentage. Possible reasons might be due 
to the fact that the whole feeding process is done in our 
setting by untrained persons5. Gastro-oesophageal reflux 
occurs frequently with NG tube feeding. It is more 
common when patients are NG fed in the supine position 
and reflects a combination of gravitational back flow 
and impairment of gastro-oesophageal sphincter 
function induced by pharyngeal stimulation and the 
presence of the tube across the cardia. It is very common 
in patients with impaired consciousness or poor gag 

reflexes, occurring in up to 30% of those with 
tracheostomies and 12.5% of neurological patients16,65-66. 
Aspiration may occur with no obvious vomiting or 
coughing, and pneumonia can develop silently. To 
minimize risks of aspiration, patients should be fed 
propped up by 30° or more, and should be kept propped 
up for 30 minutes after feeding15. Acid suppression or 
sucralfate may help with symptoms of oesophagitis, but 
they do not prevent aspiration pneumonia. When asked, 
most of the respondents replied that the patients were 
propped up during the feeding. but the duration for 
which they remained so was not consistent as most 
patients could not maintain the position due to lack of 
hospital facilities. These included bed structure (no back 
support available), some patients being in the floor due 
to lack of beds and another important reason being not 
adequate people all the time for maintenance of the 
posture. 
Diarrhoea was found in 27(38.0%) patients. In this 
study, the figure is a bit higher than other studies 
described. Ng tube feeding related diarrhoea occurs in 
up to 30.0% of enterally fed patients on medical and 
surgical wards and more than 60.0% of patients on 
intensive care units18-22. In developed parts of the world, 
the food preparation technique, the food handling, the 
material of the food are of high quality. That might be 
the reason for the lower percentage reflected in their 
studies. Even then, the underlying causes for diarrhoea 
are food contamination, drugs, antibiotic associated 
diarrhoea30. In DMCH, the food preparation technique is 
difficult as patients attendants are required to prepare the 
food, they rely solely on supply water for food and the 
environment is mostly contaminated.

Conclusion
The present study provides information regarding the 
various complications that arise as a result of NG tube 
feeding in stroke patients. Stroke patients make up a 
bulk of hospital admission in tertiary hospitals and will 
continue to do so. NG tube feeding is an important part 
of managing the nutritional part of these patients. But 
unfortunately it is neglected as well. This study 
highlights the fact that a very high percentage of NG 
tube fed patients developed various complications and 
ultimately lead to adverse hospital outcome. 

References
1. Gordon C, Langton-Hewer R, Wade D: Dysphagia in acute stroke. 
Br Med J 1987; 295:411-414
2. Wolfe C, Taub N, Woodrow J, Richardson E, Warburton F, Burney 
P. Patterns of acute stroke care in three districts of southern England. 
J Epidemiology Comm Health 1993; 47:144-8

3.Odderson IR, Keaton JC, McKenna BS: Swallow management in 
patients on an acute stroke pathway: quality is cost effective. Arch 
Phys Med Rehabil 1995; 76:1130-1133
4. Barer D: The natural history and functional consequences of 
dysphagia after hemisphere stroke. J Neurol Neurosurg Psych 1989; 
52:236-241
5. Smithard DG, O'Neill PA, England RE, Park CL, Wyatt R, Martin 
DF et al. The Natural History of Dysphagia following a Stroke. 
Dysphagia 1997; 12(4):188-193
6. Elia M, Stratton RJ, Holden C, Meadows N, Micklewright A, 
Russell C et al. Committee of the British Artificial Nutrition Survey 
(BANS). Home Enteral feeding after Cerebrovascular Accident. 
Clinical Nutrition 2001; 20(1):27-30
7. Milne AC, P J, Avenell A: Protein and energy supplementation in 
elderly people at risk from malnutrition, in The Cochrane Database of 
Systematic Reviews: Reviews 2005. John Wiley & Sons Ltd, 
Chichester, UK; 2005
8. National Patient Safety Authority (2005): "NPSA issues new safety 
advice to the NHS on reducing the harm caused by misplaced 
nasogastric feeding tubes." 
9. Bath PM, Bath FJ, Smithard DG. Interventions for dysphagia in 
acute stroke. Cochrane Database Systematic Review; 
2002(2):CD000323.
10. Park RH, A M, Lang J, Spence E, Morris AJ, Danesh BJ, et al. 
Randomized comparison of percutaneous endoscopic gastrostomy 
and nasogastric tube feeding in patients with persisting neurological 
dysphagia. BMJ 1992; 304(6839):1406-9
11. Sullivan DH: Malnutrition: An Important Co-morbidity Factor. 
JAMA 1999; 281:2013
12. Smithard DG, O'Neill PA, Park C, Morris J, Wyatt R, England R 
et al. Complications and outcome after acute stroke. Does dysphagia 
matter? Stroke 1996; 27:1200-4
13. The FOOD Trial Collaboration: Poor nutritional status on 
admission predicts poor outcomes after stroke: observational data 
from the FOOD trial. Stroke 2003; 34(6):1455-6
14. Department of Medicine, Dhaka Medical College Hospital. Year 
Book 2010; 32
15. Duncan HD, Silk DB. Problems of treatment—enteral nutrition. 
In: Nightingale J, ed. Intestinal failure. London: Greenwich Medical 
Media Ltd, 2001:477–96
16. Winterbauer RH, Duming RB, Barron E. Aspirated nasogastric 
feeding solution detected by glucose strips. Ann Intern Med 1981; 
95:67–8
17. Bury KD, Jambunathan G. Effects of elemental diets on gastric 
emptying and gastric secretion in man. Am J Surg 1974;127:59–66
18.  Jones BJM, Lees R, Andrews J. Comparison of an elemental and 
polymeric enteral diet in patients with normal gastrointestinal 
function. Gut 1983;24:78–84
19.  Keohane PP, Attrill H, Love M. Relation between osmolality of 
diet and gastrointestinal side effects in enteral nutrition. BMJ 
1984;288:678–80
20. Rees RG, Keohane PP, Grimble GK. Elemental diet administered 
nasogastrically without starter regimens to patients with 
inflammatory bowel disease. JPEN J Parenter Enteral Nutr 1986; 
10:58–262
21. Kelly TWJ, Patrick MR, Hillman KM. Study of diarrhoea in 
critically ill patients. Crit Care Med 1983; 11:7–9.
22. Benya R, Layden TJ, Morbarhan S. Diarrhoea associated with 
tube feeding: the importance of using objective criteria. J Clin 
Gastroenterol 1991; 13:167–72
23.  Clarke CRA. Cerebrovascular disease and stroke. In:Kumar P 
and Clark M, eds.Clinical medicine,6th edition. Philadelphia: 
SAUNDERS, 2005:1163- 117
24. Easton JD, Hauser SL, Martiry JB. Cerebrovascular disease. In: 
Fauci AS, Braunwald E, Isselbacher KJ, et al. editors. Harison's 
Principals of International Medicine. 16th edition. McGrawHill. 
p.325- 2358

25. Aho K. Harmsen P, Hatano S. Cerebrovascular disease in the 
community. Results of WHO collaborative study. Bull WHO 
1980;5:113-30
26.  McWhirter JP, Pennington CR. Incidence and recognition of 
malnutrition in hospital. BMJ 1994;308:945–8
27.  Robinson G, Goldstein M, Levine GM. Impact of nutritional 
status on DRG length of stay. JPEN J Parenter Enteral Nutr 
1987;11:49–51
28.  Reilly JJ Jr, Hull SF, Albert N,  The economic impact of 
malnutrition: A model system for hospitalised patients. JPEN J 
Parenter Enteral Nutr 1988;12:371–6
29.  Eccles M, Clapp Z, Grimshaw J,  North of England evidence 
based guidelines project: methods of guideline development. BMJ 
1996;312:760–2
30. M Stroud, H Duncan, J Nightingale. Guidelines for enteral 
feeding in adult hospital patients. Gut 2003; 52(Suppl VII):vii1–vii12
31.  Silk DB, Rees RG, Keohane PP, Clinical efficacy and design 
changes of ‘‘fine bore’’ nasogastric feeding tubes: a seven-year 
experience involving 809 intubations in 403 patients. JPEN J Parenter 
Enteral Nutr 1987;11:378–83
32. Moore DM, Calcaterra TC. Inserting and securing the nasogastric 
tube. Laryngoscope 1987;97:1460
33.  Metheny NA, Clouse RE, Clark JM,  pH testing of feeding-tube 
aspirates to determine placement. Nutr Clin Pract 1994;9:185–90
34.  McAtear CA, Arrowsmith H, McWhirter J,  Current perspectives 
on enteral nutrition in adults. A report by the British Association for 
Parenteral and Enteral Nutrition. Maidenhead: BAPEN, 1999
35. Rees RG, Attrill H, Quinn D,  Improved design of nasogastric 
feeding
tubes. Clin Nutr 1986;5:203–7
36. Iyer V, Reichel J. Perforation of the oesophagus by a fine bore 
feeding tube. N Y State J Med 1984;84:63–4
37. Wyler AR, Reynolds AF. An intracranial complication of 
nasogastric intubation. J Neurosurg 1977;47:297–8
38.  Keohane PP, Attrill H, Grimble GK, Enteral nutrition in 
malnourished patients with hepatic cirrhosis and acute 
encephalopathy. JPEN J Parenter Enteral Nutr 1983;7:346–50
39. Keohane PP, Attrill H, Silk DBA. Clinical effectiveness of 
weighted and unweighted ‘fine bore’ nasogastric feeding tubes in 
enteral nutrition: acontrolled clinical trial. J Clin  Nutr Gastroenterol 
1986;1:189–93
40. Bury KD, Jambunathan G. Effects of elemental diets on gastric 
emptying and gastric secretion in man. Am J Surg 1974;127:59–66
41. Guenter PA, Settle RG, Perlmutter S,  Tube feeding-related 
diarrhoea in acutely ill patients. JPEN J Parenter Enteral Nutr 
1991;15:277–80
42. Levy J, Van Laethem Y, Verhaegen G. Contaminated enteral 
nutrition solutions as a cause of nosocomial bloodstream infection: A 
study using plasmid fingerprinting. JPEN J Parenter Enteral Nutr 
1989;13:228–34
43. Thurn J, Crossley K, Gerdts A,  Enteral hyperalimentation as a 
source of nosocomial infection. J Hosp Infect 1990;15:203–17
44. Driks MR, Craven DE, Celli BR, Nosocomial pneumonia in 
intubated patients given sucralfate as compared with antacids or 
histamine type 2 blockers. The role of gastric colonization. N Engl J 
Med 1987;317:1376–82
45. Harlon P, Byers M, Walker BR, Macdonald HM. Eds. 
Environmental and nutritional factors in disease. In: Boon NA, 
Colledge NR, Walker BR, Hunter JA, eds. Davidson’s Principles and 

Practice of Medicine, 21st ed. London, Churchill Livingstone 
Elsevier; 2010: 123
46. Albiin N, Asplund K, Bjermer L. Nutritional status of medical 
patients on emergency admission to hospital. Acta Med Scand 1982; 
212: 151-156
47. Dominioni L, Dionigi R. Immunological function and nutritional 
assessment. J Parenter Enteral Nutr 1987; 11: 70-72
48. AM Hossain, NU Ahmed, M Rahman, MR Islam, G Sadhya, K 
Fatema. Analysis of Sociodemographic and Clinical Factors 
Associated with Hospitalized Stroke Patients of Bangladesh. 
Faridpur Med. Coll. J. 2011; 6(1):19-23
49. Hossain MZ, Ahmed SU, Sarder MH, Dasgupta R, Das A ,  
Analysis of Risk Factors Associated with Stroke in young Adults : A 
Prospective Study.  J Dhaka Med Coll. 2009; 18(2): 95-100
50. Poungvarin N. stroke in developing world. Lancet 1998; 
352(suppl III):19-20
51. Wong KS. International prospective hospital-based study of acute 
stroke incidence. Lancet 1998;352
52. Benerjee TK, Mukharjee CS, Sarkhel A. Stroke in urban 
population of Calcutta–An epidemiological study. 
Neuroepidemiology 2001:2(3):201-07 
53. Siddique A N, Nur  Z, MD. Mahbub S, Alam  B, Miah M T. 
Clinical Presentation and Epidemiology of Stroke – A study of 100 
Cases . J MEDICINE 2009; 10 : 86-89
54. Donnan GA, Mcneil JJ, Adena MA. Smoking as a risk factor for 
cerebral ischaemia. Lancet 1989; 8664: 643-647
55. Saxena R. Prevention of early recurrences in acute stroke. In: 
Bogousslavsky J, ed. Acute stroke treatment. London: Taylor & 
Francis, 2003: 283- 293
56. Hayee A, Haque A, Anwarullah AKM, Haque A, Akhtar N. 
Analysis of Risk factors of Stroke in 472 Cases. Bangladesh Journal 
of Neuroscience 1999;14(2):41-54
57. Macfarlane PW, walker M, Pockok SG, Philips AN, sharper AG. 
Risk factors for stroke in middle aged British man. BMJ 1991; 
302:1111-5
58. Brown M Martin. Cerebrovascular Diseases: Epidemiology, 
History, Examination and Differential Diagnosis. Medicine 
International 1996;10(34):35-46
59. Epidemiology of stroke In: Thompson SBN and Morgan. 
Occupational therapy for stroke rehabilitation, 1st edition. Chapman 
and Hall, London l990:p.1-14
60. Dhamija RK, Dhamija SB. Prevalence of stroke in rural 
community- An overview of Indian experience. PI 1998;46(4):3514
61. Latif ZA, Zaman SM, Barua A, Ahad A, Ranim SA. Study of 
stroke between normotensive and hypertensive NIDDM cases in 
BIRDEM, Dhaka. Bangladesh Journal of Neuroscience. 1990;6:52-9
62. Miah M T, Amin M A, Khan M A , Feeding practice in acute 
stroke patients in a tertiary care hospital .Bangladesh Med Res Counc 
Bull 2010; 36: 78 -81
63. Carr EK, Hawthorn PJ. Lip function and eating after a stroke: a 
nursing perspective. J Adv Nurs 1988; 13: 447-51
64. Sriram K, Jayanthi V, Lakshmi RG, Prophylactic locking of 
enteral feeding tubes with pancreatic enzymes. JPEN J Parenter 
Enteral Nutr 1997;21:353–5
65. Nagler R, Spiro SM. Persistent gastro-oesophageal reflux induced 
during prolonged gastric intubation. N Engl J Med 1963;269:49–500
66.  Marcurd SP, Stegall KL, Trogdon S. Clearing obstructed feeding 
tubes. JPEN J Parenter Enteral Nutr 1989;13:81–3



Journal of National Institute of Neurosciences Bangladesh Vol.8 No.2, July 2022

142

Introduction
Dysphagia occurs in up to 50.0% of patients admitted to 
hospital with hemispheric stroke1-4. Up to 27.0% cases 
remain at risk of aspiration by seven days, and up to 
8.0% have to swallow problems six months after their 

stroke with 1.7% still requiring tube feeding5-6. 
Nutritional supplementation can reduce mortality in 
older people at risk of malnutrition, although this has not 
been shown specifically in the context of stroke7. During 
the period when patients with stroke are unable to take 

their full dietary requirements normally the delivery of a 
liquid feed through a fine bore nasogastric tube is 
commonly used. The tube is usually secured with 
adhesive tape around the tube and to the patients face, 
and is often hooked behind the ear. Unfortunately, 
nasogastric tubes may be dislodged, due to confusion, 
restlessness, communication and attention disorders 
during handling or normal movement. 
Partial dislodgement may leave the tube misplaced in the 
lungs, leading to a risk of aspiration. Dislodgement 
means that the tube needs to be positioned, possibly 
causing distress and discomfort to the patient. Re-sitting 
takes up nursing staff time, and may require a chest 
X-ray to confirm that the tip of the tube is in the stomach 
especially in the light of recent guidance, adding further 
costs and inconvenience8. With multiple re-sittings, and 
the associated delays, the amount of food that is 
delivered by conventional nasogastric tube may be 
significantly below the intended amount9,10. This gives 
rise to a risk of malnutrition, which is associated with 
poor outcomes11-13. The burden of patients presenting 
with stroke makes a bulk of the patients who get 
admitted to various hospitals in Bangladesh including 
Dhaka Medical College Hospital (DMCH) where it was 
the top cause of admission in the year 201014. Many of 
them required nasogastric tube feeding due to dysphagia. 
Though, this form of feeding is done mostly by nursing 
staff in developed countries, but in Bangladesh it is done 
solely by patient’s attendants due to shortage of 
manpower in public hospitals. Unfortunately, most of 
them cannot comply with standard practice due lack of 
education, hospital setting, and many other causes which 
may lead to adverse hospital outcomes of this group of 
patients due to the complications.
Nasopharyngeal discomfort occurs frequently in patients 
with nasogastric tubes and many suffer sore mouths, 
thirst, swallowing difficulties, and hoarseness15. 
Short-term oesophageal damage can include oesophagitis 
and ulceration from local abrasion and 
gastro-oesophageal reflux, occurring in up to 12.5% of 
neurological patients16. Nausea occurs in 10.0% to 20.0% 
of patients and abdominal bloating and cramps from 
delayed gastric emptying are also common15,17-48. 
Diarrhoea occurs in up to 30.0% of enterally fed patients 
on medical and surgical wards and more than 60.0% of 
patients on intensive care units. It can create serious 
problems from nutrient, fluid, and electrolyte losses, and 
from infected pressure sores and general patient 
distress18-22. Aspiration may occur with no obvious 
vomiting or coughing, and pneumonia can develop 
silently. Tube can easily be blocked as well15. The 

purpose of the present study was to evaluate the 
complications of nasogastric tube feeding practice on 
stroke patients.

Methodology
Study Population and Settings: This cross sectional 
study was conducted from April 2014 to September 
2014 in the Department of Medicine at Dhaka Medical 
College Hospital, Dhaka Bangladesh. Adult patients 
aged between 18 to 70 years of both sexes diagnosed as 
stroke having a nasogatric tube feeding were included 
in this study. The study was done by purposive type non 
probability sampling technique. After getting 
Institutional review board approval subjects were 
selected on the basis of enrollment criteria. Written 
informed consent was taken from all patients. The 
ethical clearance number of the protocol was 
CPS-712/2012/PSN1574.
Study Procedure: The diagnosis of stroke was 
established by the clinical presentation, neuroimaging 
(CT scan/ MRI). Patients requiring nasogastric tube 
feeding was included in the study and were thoroughly 
examined for any complications from possible use of 
nasogastric tube. Their caregivers were also thoroughly 
interviewed using a standard pre formed questionnaire 
regarding any complications as well. Semi-structured 
questionnaires were formed that include all the 
variables of interest. This questionnaire was used for 
collection of information by interviewing patients. The 
questions were designed to elicit details of the use of 
nasogastric feeding, its associated complications ad 
possible underlying factors of these complications. The 
maximum time to take an interview was 1 hour. Data 
collection was consisting of interviews, medical history, 
physical examination, consultation records and 
completion of specific protocol. Patients were explained 
about the procedure. Tube was marked at a distance 
equal to that from the xiphisternum to the nose via the 
earlobe (50–60 cm). Tube was lubricated externally 
with gel/water.  Nasal patency was checked by ‘‘sniff’’ 
with each nostril occluded in turn. The clearer nostril 
could be sprayed with lignocaine to avoid discomfort.  
Patients were sited upright with the head level. Tube 
was slide gently backwards along the floor of the 
clearer nostril until visible at the back of the pharynx 
(10–15 cm). Patients were asked to take a mouthful of 
water and then advance the tube 5–10 cm as they 
swallow in cooperative cases. Water swallow/advance 
was repeated until the preset mark on the tube reaches 
the nostril. Tube was withdrawan at any stage who were 
distressed, coughing, or cyanosed. When there was 

difficulty passing the tube, patients were asked to tilt 
their head forwards or turn it to one side.  Once in 
place,   position of the tube was checked before use. 
Position of a tube was checked by injecting air through 
it and listening for bubble with a stethoscope or by an x 
ray. Tube insertion was documented in the patient’s 
notes. Fine bore 5–8 French gauge NG tubes were used. 
Administration of 200–400 ml of feeds were given 
through a feeding tube over 15–60 minutes at regular 
intervals. . Bolus feeding could be performed using a 50 
ml syringe, either with or without the plunger. 
Nasogastric tube insertion related complications were 
assessed.
Ethical Assurances for Protection of Human Rights: 
No data or any information was collected without 
permission of the participant. Participation in this study 
were fully voluntary. The respondents were remain 
entirely free to withdraw their participation at any time 
of the study. Written informed consent was taken from 
each patient. Prior to consent they were explained the 
aim and purpose of the study. Confidentiality was 
assured and anonymity was maintained; no participants 
were identified in any report or publication under this 
study.
Statistical Analysis: Computer based statistical 
analysis was carried out with appropriate techniques 
and systems. After collection of information, these data 
were checked, verified for consistency and edited where 
necessary. After editing and coding, the coded data were 
entered directly into the computer by using SPSS/PC 
software. Data cleaning validation and analysis were 
performed using the SPSS/PC software and graph and 
chart by MS excel. The results were presented in tables 
and graphs.

Results
A total number of 100 patients were recruited for this 
study. Most of the population was belonged to 51 to 60 
years group (53%). About 38.0% of the subjects 

belonged in the 61 to 70 years age group, 4.0% to the 
less than 40 year age group and 5% to the >70 year age 
group. Again 69.0% of the population was male and 
31.0% cases was female (Table 1).
In this study, 63% patients had ischaemic stroke, 26% 
had haemorrhagic stroke. Sub arachnoid haemorrhage 
was found in 9% population and aneurysmal bleeds in 
2% population of study group (Figure I).

Table 3 showing hypertension was the most common 
(75.67% in hemorrhagic stroke and 88.88% with 
ischemic stroke). Other important risk factors were 
smoking (48.64% and 65.07%) and diabetes mellitus 
(24.32% and 25.39%). Dyslipidaemia was found 
30.15% in Ischaemic and 35.13% in haemorrhagic 
stroke.

While evaluating the indications for nasogastric 
feeding, it was found that the most common indication 
was difficulty in swallowing (39.0%). The next 
common indication was altered consciousness. 26.0% 
of patients were given NG tube as they were 
semiconscious and 22.0% patients due to 

unconsciousness. 10.0% of patients were unable to 
maintain their adequate feeding despite being able to 
eat orally and given NG tube. 3.0% patients were at the 
extreme of ages, unable to eat and so were given NG 
tube (Figure II).  

Among the 100 patients studied, 71 had complications 
attributed to NG tube feeding. The most common 
complication was nasal irritation in patients who were 
(38). The second most common complication was 
aspiration pneumonia which was found in 29 of 
patients. Diarrhoea was found in 27 patients, 
electrolyte imbalance in 31 patients. 38 of the 
respondents complained of tube blockage some of 
which resulted in tube removal and reintroduction. 31 
patients had tube displacement at some point of time. 
13 patients were malnourished due to inadequate 
feeding. Some patients had more than one complication 
at the same time (Figure III).
In comparison, of the 29 patients who developed 
aspiration pneumonia, 13(44.0%) was suffering from 
ischaemic stroke, 16(55.0%) was suffering from 
haemorrhagic stroke. 24(63.0%) of the patients who 

reported nasal irritation was suffering from ischaemic 
stroke, 14(36.84%) was suffering from haemorrhagic 
stroke. Diarrhoea was reported by both ischaemic 
stroke 55% and haemorrhagic stroke (44.4%) patients.
Electrolyte imbalance was found in both ischaemic 
stroke (45.16%) and haemorrhagic stroke (54.83%) 
patients. Tube blockage was reported more in 
haemorrhagic group (52.63%) than the other group 
(47.37%). Tube displacement was experienced by both 
group of patients (45.0% and 54.0% respectively). 
Malnutrition was found in both group of patients (53% 
in ischaemic stroke, 46.0% in haemorrhagic stroke) 
(Table 4). 

Discussion
This cross sectional study was carried out with an aim to 
evaluate the complications of nasogastric tube feeding 
practice on stroke patients. A total 100 Adult patients 
aged between 18 to 70 years of both sexes diagnosed 
with different types of stroke who required NG tube for 
feeding purpose were included.
Among the age distribution, most population belonged 
to 51 to 60 years group (53%). 38% of the subjects 
belonged in the 61 to 70 year age group, 4.0% to the <40 
year age group and 5% to the more than 70 year age 
group. In this study, 69% of the population was male 
and 31.0% is female. A study by Hussain et al49 showed 
that Most of the patients suffering from stroke were 
male (74.0%) and most of them were between 51-70 
years of age (69.0%) which correlates to our study 
finding although another study done in DMCH among 
young stroke patients show slightly higher percentage 
(M: F 52:47) regarding sex distribution. This might be 
related to age of the subjects as many factors influence 
stroke in different age group14-48. In this study 63.0% 
patients had ischaemic stroke, 37.0% had haemorrhagic 
stroke. Among the haemorrhagic stroke, intracerebral 
haemorrhage   26.0%, subarachnoid haemorrhage 9.0% 

and aneurysmal bleeds in 2.0% was found. Similar 
findings have been described by Hussain et al49 where 
ischaemic stroke was 61.0%, haemorrhagic stroke was 
39%. Another study in DMCH describes incidence of 
hemorrhagic stroke to be 20.0% whereas that of 
ischemic to be 80% which is a bit higher than our study 
finding. Higher rate of haemorrhagic stroke is also have 
been reported in number of hospitals in Asian countries 
such as Singapore, Malaysia (33.0%) Thailand (30.0%), 
Korea (31.0%), Taiwan (31.0%). One of the cause of 
high incidence of haemorrhagic stroke in our hospital 
based present study may be due to the acute admission is 
more related to haemorrhagic stroke, availability of 
neurosurgical intervention at DMCH and DMCH being 
a tertiary referral center14, 48.
Analysis of different risk factors revealed that 
hypertension was the most important risk factor of 
stroke (75.67% in hemorrhagic stroke and 88.88% with 
ischemic stroke). Other important risk factors were 
smoking (48.64% and 65.07%) and diabetes mellitus 
(24.32% and 25.39%) respectively. Dyslipidaemia was 
found 30.15% in ischaemic and 35.13% in haemorrhagic 
stroke patients.  The association of hypertension is more 
with ishchemic stroke. The result correlates with that of 
a study in India where hypertension was found to be the 
most important risk factor54. Two Bangladeshi studies by 
Siddique et al53 and Hossain et al49 also describes 
similar findings48,53. Smoking appears as an important 
risk factor in both hemorrhagic and ischemia stroke in 
this study. 54 patients, 13 (49.14%) of hemorrhagic 
stroke and 41(65%) patients of ischemic stroke were 
smokers. This study correlates with Donnan et al54 who 
found smoking as a strong risk factor for SAH and 
cerebral infarction and Siddique et al53 also shared 
similar findings53-54. In their study, association of stroke 
with some other factors such as underlying heart disease, 
dyslipidaemia, diabetes mellitus were analyzed. These 
findings were comparable to other studies done in 
Bangladesh and abroad. In this study 26 cases had IHD. 
Similar study by Hayee et al56 found that 29.66% of the 
patients were suffering from different heart diseases. 
Ischaemic heart disease definitely augments the risk of 
stroke56. Present study showed that 24.32% of the stroke 
patients were diabetic which was similar with the study 
in India. Framingham study has shown that 10-14.7% of 
the stroke patients were Diabetic. In BIRDEM a study 
on 165 cases of diabetic patients, all of them developed 
stroke in less than 10 years duration61.
In this study, out of 100 patients who required NG tube 
following stroke were selected as per the inclusion 
criteria. A study by Miah et al62 showed that as high as 

78% of the stroke patients required NG tube feeding for 
stroke. Indications for NG tube feeding were analyzed in 
this study population. The most common indication for 
NG tube feeding was dysphagia (39.0%). It has been 
reported that dysphagia can occur up to 50% of patients 
following stroke1-4. In a study by Miah et al62 24.0% 
were fed via NG tube for dysphagia. In this study, 26% 
of the patients were semiconscious whereas 22.0% of 
the patients were unconscious following stroke. Two 
Bangladeshi studies showed that alteration of 
consciousness is a common finding in stroke where they 
report it to be 54.0% and 59.0% respectively49,53. This 
study showed total 48.0% of the patients required NG 
tube feeding for alteration of consciousness which is 
comparable to the results of Miah et al62. It has been 
observed that 10.0% of the patients were given NG tube 
feeding due to poor intake and 3% for extreme debility. 
Patients who are capable of swallowing liquids and food 
may have a poor appetite because of the effects of 
intercurrent illness or medication and they may eat more 
slowly or be less keen to eat because of facial weakness, 
lack of dentures or poor arm function64. A Bangladeshi 
study reported this cause to be 22.0% which is 
comparable to this study62.
Out the 100 patients studied, 71 patients had 
complications. Nasal irritation was reported by 38(53%) 
of patients. To the best of our knowledge no study has 
been done in our country regarding the complications of 
NG tube feeding. Among the complications studied in 
western countries, following NG tube insertion, nasal 
irritation is one of the more common one and it is more 
prevalent in those requiring large bore ones31-35.  In this 
study, it was a very common complication and was 
reported by the most respondents. A possible 
explanation is that the size of the NG tube commonly 
used in our hospital is wide bored which is more prone 
to cause nasal irritation.
The second most common complication was aspiration 
pneumonia in our patients which was found in 29(40%) 
of patients. A western study found that up to 27.0% 
remain at risk of aspiration by seven days. These results 
show a higher percentage. Possible reasons might be due 
to the fact that the whole feeding process is done in our 
setting by untrained persons5. Gastro-oesophageal reflux 
occurs frequently with NG tube feeding. It is more 
common when patients are NG fed in the supine position 
and reflects a combination of gravitational back flow 
and impairment of gastro-oesophageal sphincter 
function induced by pharyngeal stimulation and the 
presence of the tube across the cardia. It is very common 
in patients with impaired consciousness or poor gag 

reflexes, occurring in up to 30% of those with 
tracheostomies and 12.5% of neurological patients16,65-66. 
Aspiration may occur with no obvious vomiting or 
coughing, and pneumonia can develop silently. To 
minimize risks of aspiration, patients should be fed 
propped up by 30° or more, and should be kept propped 
up for 30 minutes after feeding15. Acid suppression or 
sucralfate may help with symptoms of oesophagitis, but 
they do not prevent aspiration pneumonia. When asked, 
most of the respondents replied that the patients were 
propped up during the feeding. but the duration for 
which they remained so was not consistent as most 
patients could not maintain the position due to lack of 
hospital facilities. These included bed structure (no back 
support available), some patients being in the floor due 
to lack of beds and another important reason being not 
adequate people all the time for maintenance of the 
posture. 
Diarrhoea was found in 27(38.0%) patients. In this 
study, the figure is a bit higher than other studies 
described. Ng tube feeding related diarrhoea occurs in 
up to 30.0% of enterally fed patients on medical and 
surgical wards and more than 60.0% of patients on 
intensive care units18-22. In developed parts of the world, 
the food preparation technique, the food handling, the 
material of the food are of high quality. That might be 
the reason for the lower percentage reflected in their 
studies. Even then, the underlying causes for diarrhoea 
are food contamination, drugs, antibiotic associated 
diarrhoea30. In DMCH, the food preparation technique is 
difficult as patients attendants are required to prepare the 
food, they rely solely on supply water for food and the 
environment is mostly contaminated.

Conclusion
The present study provides information regarding the 
various complications that arise as a result of NG tube 
feeding in stroke patients. Stroke patients make up a 
bulk of hospital admission in tertiary hospitals and will 
continue to do so. NG tube feeding is an important part 
of managing the nutritional part of these patients. But 
unfortunately it is neglected as well. This study 
highlights the fact that a very high percentage of NG 
tube fed patients developed various complications and 
ultimately lead to adverse hospital outcome. 
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