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ABSTRACT

Background: Non-governmental organizations’ (NGOs) are one of 
the financial providers of the health sector and one of the key factors in 
development of social partnership in the community. In this study, the role of 
NGOs was evaluated in improvement of the dietary intake of burn patients. 
Methods: In this case-control study, nutritional indices of 30 burn 
patients who received nutritional support by NGOs were compared with 
nutritional indices in 30 matched burn patients who were treated before 
the start of nutritional support by NGOs. Dietary intake for the three-day 
record was provided. Finally, the amount of macro- and micronutrients 
intake was analyzed by Nutritionist IV software. Laboratory and clinical 
data were compared between the two groups. 
Results: Burn percentage in the intervention group was 39±20.27% and in the 
control group was 28.91±16.40%. The mean age of case group was 40.74±17.02 
years and of the control group was 41.60±20.80 years. Charity aid increased 
calorie intake in the case group (1425.77±432.93 vs. 1038.12±438.40 Kcal, 
p=0.002). Patients in the case group received a significantly higher amount 
of protein (60.28±16.32 vs. 45.03±17.16 g, p= 0.002). The changes in blood 
urea nitrogen (BUN) and creatinine were higher in cases, when compared 
to the controls: BUN: (2.34±16.67 vs. -6.9±12.55 mg/dL, p=0.03); creatinine 
(0.1±0.36 vs. -0.21±0.4 mg/dL, p=0.002).
Conclusion:  NGOs’ support can be effective in improvement of 
nutritional indices in severely burn patients, especially in developing 
countries, where hospital and families are not able to supply expensive 
nutritional supplements.
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Introduction
Humanitarian aid has existed for centuries based 
on human nature; but since the 1990s, fundamental 
changes in the formation of this type of support were 

created. Nowadays in the world, the budget allocated 
to this type of assistance annually is around US$ 
10 billion (1). The second modification is formation 
and development of the non-governmental 
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organizations (NGOs). Governmental reports show 
that in 1980, 1600 and in 2000, more than 40,000 
NGOs are registered (2). The number of these 
organizations in 2017 is estimated to be around 10 
million (3). In 2015, about one-third of the world’s 
population (31.5%) donated to NGOs and about one 
quarter (24%) worked with these organizations (3). 
NGO is an organization that is characterized by 
humanitarian activities; such as alleviating human 
suffering and poverty, protecting the environment, 
providing essential social services and developing 
backward communities (4). 

NGOs idea is “good practice” and their activities 
are without financial gain and away from political 
goals (5, 6). These organizations can play a pivotal 
role in the health system to meet its financial needs. 
With this support, beneficial changes in health care 
and health services occurred, especially for poor 
people as the target group (6). In addition to public 
sector care, NGOs also provide health services to 
people; including the care or rehabilitation in specific 
diseases. The performance of an NGO in the field of 
health system depends on the civilization, culture, 
extent of development and needs of the community. 
In developed countries, NGOs are more likely to 
support clinical research in health care, and in 
developing ones; more services are aimed at raising 
awareness and disease prevention (7, 8).

Burn is one of the major public health problems 
worldwide, especially in developing countries (9). 
A major burn injury, not only threatens the life 
of these patients, but also has a serious physical, 
psychological and economic impact on individuals, 
their family and society (10). In recent years, the 
incidence and cost of burn injuries have reached 
a level that is considered a major concern (11). 
According to the reports by Burn Institute in the 
United States, 1,250,000 people were hospitalized 
worldwide for burns each year. Only 4.2 million 
people in the United States were demonstrated to 
suffer from severe burns to the extent that they 
require medical attention. About 70,000 of these 
patients were hospitalized, and consequently, 5 
thousand people died due to burns (12). Based on 
statistics provided by the Ministry of Health of Iran 
(2002), at least eight people per day have died due 
to burns that their average age was 35 years (10).

The catabolic response in burn patients increases 
the energy requirement up to 100% of baseline, when 
compared to healthy subjects. Failure to supply 
this energy leads to nitrogen imbalance, increased 
lipolysis and proteolysis and weight loss (13-15). 
Adequate nutritional support is one of the important 
aspects of treatment in burn patients, which greatly 
affects the outcome of burn patients. Adequate 

nutritional support is one of the best ways to reduce 
hyper-metabolic and hyper-catabolic responses. 
There is conclusive evidence that mortality in burn 
patients with a high protein and carbohydrate diet, 
and low fat is reduced. Inadequate micronutrients 
would have irreversible effects on burn patients. 
Some studies showed that the supply of omega-3 fatty 
acids would have a beneficial effect on the immune 
system and decrease the inflammatory response. 
Excessive consumption of omega-6 fatty acids would 
cause inflammatory responses too (16, 17). 

Taking antioxidants has beneficial effects in 
burn patients. Vitamin C and E were illustrated to 
be effective in reducing lipid peroxide and healing of 
wounds. Zinc is also a beneficial factor to improve 
the wound healing process. Selenium is effective in 
healing of burn too, based on activation of glutathione 
peroxidase. High protein and carbohydrate, and low 
fat dietary supplements were recommended for burn 
patients. This type of supplement is one of the best 
ways to treat hypermetabolic states in burn patients 
(18-20). Prescribing vitamins and minerals as the 
recommended amount would reduce the length of 
hospital stay by one day. Consumption of minerals 
and vitamins in burn patients can also reduce the risk 
of stomach ulcers and bed sores (21, 22). As there 
has been no study to evaluate the effect of charity aid 
on improvement of hospitalized burn patients, this 
study was undertaken to assess the role of NGOs in 
improving the nutritional indices in burn patients.

Materials and Methods
This case-control study in October 2016 was 
conducted on 60 burn patients who were admitted 
to the Burn Center of Imam Reza Hospital in 
Mashhad, Iran. The study lasted for two months. 
Based on review studies (23) and considering the 
confidence interval of 95%  and the test power of 
80%, the minimum required sample of 30 subjects 
in each group was calculated. The study protocol 
was approved by the Department of Surgery 
at Mashhad University of Medical Sciences, 
Mashhad, Iran and informed consent was obtained 
from the selected patients or their legal guardians. 
Only adult thermally injured patients (≥ 18 years 
old) with percent of burn total body surface area 
(TBSA%) more than 10% were included. Severely 
ill patients who were unable to consume food orally 
were not enrolled. The exclusion criteria were 
pregnant or lactating women and patients with 
pre-existing pathologies (e.g., cancer and organ 
dysfunction). Patients who were allergic to food 
consumption during the study were excluded too. 

This design used a historical control group 
obtained from a database collected before the start of 
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NGO’s support for supplementary nutrition. The case 
group data have been collected since the beginning 
of the benevolent group’s assistance. Patients in 
the control group were selected from the database 
according to the same inclusion criteria as the 
intervention group. In the control group, 30 patients 
were randomly selected according to criteria from 
the Health Information System (HIS) Database. Food 
data were also available in the database according 
to the present study. 

Demographic data were collected using a check 
list. Burn percentage and laboratory data were 
extracted from the patients’ medical record and the 
TBSA% was used to collect the data with nutrient 
intake analysis (NIA). Patients in the case group 
received a package containing 30 grams of nuts 
(pistachio, almond, and hazelnut) and a high-protein 
dessert as a daily snack. The nuts were packaged 
hygienically by the researcher. Each of the packages 
contained 10 grams of pistachios, almonds and 
hazelnuts. Dessert (Danone, Iran) was based on milk, 
which contained 5 grams of protein per 100 grams. 
As a part of infection control policy, entry and exit 
were limited in the burn center. In coordination with 
the nursing staff, the benevolent group was permitted 
to be present at the snack time and serving the snack 
to the patients. The benefactors were also trained 
in psychological support, so they were able to help 
patients in this regard. 

These services were continued throughout the 
hospital stay. From the second day of hospitalization, 
three-day food records were obtained. For food 
records, data were collected through the direct 
observation of consumed foods and 24-hour dietary 
recall. In several cases, photographs were taken 
using a smart phone to document the amount of the 
consumed food. Moreover, individual nutritional 

intakes were assessed using the Nutritionist IV 
software, which could identify and analyze the 
macro- and micronutrient intakes. Daily energy 
requirements were also calculated using the Curreri 
formula.

Data analysis was performed by SPSS (version 
16, SPSS Inc., Chicago, IL, USA) using the 
Kolmogorov-Smirnov test to evaluate the normality 
of the variables. Independent sample t test was used 
to compare quantitative data between two groups. 
On the other hands, Chi Square test was utilized 
to assess the association between two quantitative 
variables. All the statistical analyses were two-sided, 
and the P value of less than 0.05 was considered 
significant.

Results
The baseline characteristics of the patients were 
presented in Table 1 showing that the two groups 
were homogeneous in terms of sex, age and the 
percentage of burns. In the control group, five 
individuals did not have complete information 
(dietary information, and laboratory data) and were 
excluded. In the case group, three people were 
excluded for reasons such as non-cooperation and 
non-continuation of the treatment process. 

The average daily energy intake in the case 
group was 1425.77±432.93 calories and in the control 
group was 1038.12±438.40 calories (p=0.002). The 
mean daily carbohydrate, protein and fat intake was 
significantly higher in the case group, when compared 
to the control group (Table 2). Nutritional aids in the 
case group significantly increased minerals intake. 
Despite the increase in the level of vitamins intake 
in the case group, it was not statistically significant 
(Table 3). On average, patients in the case group 
lost 3.98 kg and in control group 1.88 kg of their 

Table 1. Baseline characteristics of patients.
Variable NGO 

N=27
Control
N=25

p value

Gender (male) (%) 15 (55.6%) 9 (36%) 0.177
Age (years) 40.74±17.02 41.60±20.80 0.85
Length of hospital stay (day) 25.85±12.24 25.68±10.60 0.252
Total body surface area (%) 39.0±20.27 28.91±16.40 0.06
Baux-index 77.55±21.25 69.79±21.99 0.20
NGO: Non-governmental organization. Values were expressed as mean±SD or frequency (percentage).

Table 2: Comparison of energy and macronutrient intake in case and control groups.
Variable NGO Control p value
Calorie (kcal) 1425.77±432.93 1038.12±438.40 0.002
Carbohydrate (g) 185.00±68.25 141.40±71.95 0.01
Protein (g) 60.28±16.32 45.03±17.16 0.002
Fat (g) 48.20±15.83 32.49± 15.03 0.001
NGO: Non-governmental organization. Values were expressed as mean±SD.
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weight during the hospitalization period (p=0.053). 
Although not statistically significant, Albumin levels 
of patients in the case group increased by 0.19 mg/
dL, but it decreased by 0.14 mg/dL in the control 
group. However, the changes in blood urea nitrogen 
(BUN) and creatinine in the case and control groups 
were significant (Table 4). Comparison of percentage 
of energy and protein intake to total need in case and 
control groups was illustrated in Table 5.

Discussion
We evaluated the effect of NGO’s assistance 
on nutritional indices in burn patients. In both 
developing and developed countries, the necessity of 
such organizations has been proven for more than a 
half-century. Social development is to meet human 
needs and raise the living standards of all groups. 
These needs are extensive and unlimited and 
governments alone cannot meet all those necessities. 
NGOs are the most important and best-known tool 
for public participation (24). Nutritional support, 
like medical care and surgery are necessary for 
burnt patients. Meeting the nutritional needs of burn 
patients greatly affects the clinical condition (25).

In this study, we discussed the effects of using 
the financial and spiritual assistance of charities on 
the food intake of burn patients. Considering the 

extent of injuries, intolerable pain without movement 
and restrictive dressings make burn patients not to 
be able to eat and drink enough by themselves. On 
the other hand, as a part of infection control policy, 
relatives of burn patients only are permitted to be 
present in burn ward for a few hours during the meal 
times and they are not able to cope with nutritional 
needs of a commonly poor appetite of burn patients. 
Besides burns that often occur in low-income people 
and their families not to be able to provide nourishing 
snacks for patients, the energy requirements increase 
significantly after major burns as much as twice of 
basal resting energy expenditure (REE) (26). 

The protein needs of burned patients are increased 
because of protein loss through urine and wounds, 
increased use in gluconeogenesis, and wound healing. 
High-protein feedings have been successful in 
improving the burn and preventing the loss of lean 
body tissues of burn patients (27). The results of 
our study showed that charity aid has significantly 
increased energy and protein intake. However, the 
case group received 65% of the minimum energy and 
38% of the required minimum protein. The control 
group received 50% of the required calories and 30% 
of the required protein. The amount of excess intake of 
calories and protein in cases was not enough to cause 
a significant change in indices, such as hospital stay. 

Table 3: Comparison of vitamin and mineral intake in case and control groups.
Variable NGO Control p value
Vitamin A (IU) 438.41±745.15 370.46±554.23 0.24
Folate (mcg) 140.01±148.87 100.98±101.14 0.13
Vitamin C (mg) 184.82±161.03 169.00±118.10 0.90
Vitamin D (IU) 28.18±137.86 1.49±0.80 0.30
Zinc (mg) 6.01±2.12 4.45±1.81 0.007
Copper (mg) 0.77±0.30 0.57±0.27 0.01
Selenium (mcg) 0.02±0.008 0.02±0.11 0.89
Iron (mg) 50.28±220.59 5.70±2.69 0.007
Calcium (mg) 759.81±223.27 542.55±217.82 0.001
NGO: Non-governmental organization. Values were expressed as mean±SD.

Table 4: Comparison of clinical and laboratory data in case and control groups.
Variable NGO Control p value
Weight change (kg) -3.98±3.78 -1.88±2.39 0.053
Albumin change (mg/dL) 0.19± 0.57 -0.14± 0.66 0.76
Total protein change  (mg/dL) 0.13±0.94 -0.4±1.09 0.08
BUN change (mg/dL) 2.34±16.67 -6.9±12.55 0.03
Creatinine change (mg/dL) 0.1±0.36 -0.21±0.4 0.002
NGO: Non-governmental organization. BUN: Blood urea nitrogen. Values were expressed as mean±SD.

Table 5: Comparison of percentage of energy and protein intake to total need in case and control groups.
Variable NGO (%) Control (%) p value
Ratio of calorie intake 65.25 50.68 0.05
Ratio of calorie intake 38.45 30.41 0.05
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Patients in the control group consumed more fruit 
juices provided by their families. Patients in the case 
group received more supplements and nuts which 
were good sources of minerals. Dietary changes in 
both groups may be affected by these differences. 
Charity group provided about 500 additional 
calories and 18 grams of protein per day for each 
patient; while the average energy intake of the case 
group was 386 calories more than the control group 
and the protein intake was 15.25 grams more than 
the control group. The results showed a reasonable 
and expected increase. It seems that patients have 
not been able to consume all the food provided by 
the charity group. 

In the case group, patients lost more weight, 
although it was not statistically significant. This may 
be due to the more extensive burns in the intervention 
group. However, blood albumin and total protein 
levels have been higher in patients in the case group, 
although these changes have not been significant. 
The BUN and creatinine increased significantly in 
the case group within the normal ranges. An increase 
in blood BUN above 30% may indicate a lack of 
body water or an increase in protein intake (28).

All of these indicators showed the beneficial 
effect of charity aid on improving the burn patients. 
Until now, no study has been done on the role of 
charity aid in improving the nutritional indicators 
of burn patients. The limitations of this study were 
the short duration of the study and the low number 
of charitable resources available. It is suggested 
in future studies that more extensive charitable 
donations to be enrolled, a larger sample size to be 
studied, and study to be done over a longer period. 

Our study revealed that the support of NGOs 
could improve macro- and micronutrients intakes in 
burn patients and increase BUN and creatinine levels 
in the normal range. Increasing BUN and creatinine 
levels shows progress in improving nutrition 
indicators. However, due to the high need of burn 
patients for nutrients and limited resources of NGOs, 
anthropometric indices did not change. Given the 
limited financial resources of health organizations 
and the importance of treating patients, governments 
should pay attention to the effective role of non-
governmental organizations in meeting the needs 
of patients.

Acknowledgement
We thank the non-governmental organization of 
Imam Reza Hospital, which is called the Mizbanan 
khorshid.

Conflict of Interest 
None declared.

References
1 Ayuso-Mateos JL, Barros PP, Gusmão R. 

Financial crisis, austerity, and health in Europe. 
Lancet. 2013;382:391-2. DOI: 10.1016/S0140-
6736(13)61663-3. PMID: 23911370.

2 Degomme O, Guha-Sapir D. Mortality and 
nutrition surveys by Non-Governmental 
organisations. Perspectives from the CE-DAT 
database. Emerg Themes Epidemiol. 2007;4:11. 
DOI:10.1186/1742-7622-4-11. PMID:17543105. 

3 Action N. Facts and stats about NGOs worldwide. 
September; 2015.

4 Werker E, Ahmed FZ. What do nongovernmental 
organizations do? J Econ Perspect. 2008;22:73-
92. DOI:10.1257/jep.22.2.73.

5 Tanizaki Ji, Zivetz L. Doing Good: The 
Australian NGO Community: Allen & Unwin for 
National Centre for Development Studies; 1991.

6 Fisher J. The road from Rio: sustainable 
development and the nongovernmental movement 
in the Third World: Praeger; 1993.

7 Dhingra R. NGOs and health insurance schemes 
in India. Health Population Perspectives Issues. 
2001;24:206-17.

8 Ghongade DJ. Role of NGOs In Public Health. 
Healthy Soc Healthy Nation. 2012;58.

9 Keshavarzi A, Kardeh S, Dehghankhalili M, et al. 
Mortality and body mass index in burn patients: 
experience from a tertiary referral burn center in 
southern Iran. World J Plast Surg. 2019;8:382-7. 
DOI:10.29252/wjps.8.3.382. PMID:31620342. 

10 Hashemi SS, Mahmoodi M, Tohidinik HR, et al. 
The epidemiology of burn and Lethal Area of 
Fifty Percentage (LA50) in children in Shiraz, 
Southern Iran. World J Plast Surg. 2021;10:66-
70. DOI:10.29252/wjps.10.1.66. PMID:33833956. 

11 Nazempour M, Mehrabani D, Mehdinavaz‐
Aghdam R, et al. The effect of allogenic 
human Wharton’s jelly stem cells seeded onto 
acellular dermal matrix in healing of rat burn 
wounds. J Cosmet Dermatol. 2020;19:995-1001. 
DOI:10.1111/jocd.13109. PMID:31556227. 

12 McLatchie G, Borley N, Chikwe J. Oxford 
handbook of clinical surgery: OUP Oxford; 2013.

13 Masch JL, Bhutiani N, Bozeman MC. Feeding 
during resuscitation after burn injury. Nutr Clin 
Pract. 2019;34:666-71. DOI:10.1002/ncp.10400. 
PMID:31441131.

14 Xu G, Hu B, Chen G, et al. Analysis of blood 
trace elements and biochemical indexes levels in 
severe craniocerebral trauma adults with Glasgow 
Coma Scale and injury severity score. Biol Trace 
Elem Res. 2015;164:192-7. DOI:10.1007/s12011-
014-0225-z. PMID:25575666. 

15 Berger MM, Baines M, Raffoul W, et al. Trace 



NGOs for food needs in burns 

Int J Nutr Sci June 2021;6(2)  109

element supplementation after major burns 
modulates antioxidant status and clinical 
course by way of increased tissue trace element 
concentrations. Am J clin Nutr.  2007;85:1293-300. 
DOI:10.1093/ajcn/85.5.1293. PMID:17490965. 

16 Mittal S, Ali J, Baboota S. Enhanced anti-psoriatic 
activity of tacrolimus loaded nanoemulsion gel 
via omega 3-Fatty acid (EPA and DHA) rich 
oils-fish oil and linseed oil. J Drug Deliver 
Sci Technol. 2021;63:102458. DOI:10.1016/j.
jddst.2021.102458. 

17 Crimi E, Liguori A, Condorelli M, et al. The 
beneficial effects of antioxidant supplementation 
in enteral feeding in critically ill patients: a 
prospective, randomized, double-blind, placebo-
controlled trial. Anesth Analg. 2004;99:857-63. 
DOI:10.1213/01.ANE.0000133144.60584.F6. 
PMID: 15333422. 

18 Sun JK, Mu XW, Li WQ, et al. Effects of 
early enteral nutrition on immune function 
of severe acute pancreatitis patients. World J 
Gastroenterol. 2013;19:917-22. DOI:10.3748/wjg.
v19.i6.917. PMID:23431120.

19 Chiang YH, Chao DP, Chu SF, et al. Early 
enteral nutrition and clinical outcomes of severe 
traumatic brain injury patients in acute stage: 
a multi-center cohort study. J Neurotrauma. 
2012;29:75-80. DOI:10.1089/neu.2011.1801. 
PMID:21534720. 

20 Painter TJ, Rickerds J, Alban RF. Immune 
enhancing nutrition in traumatic brain injury–A 
preliminary study. Int J Surg. 2015;21:70-4. 
DOI:10.1016/j.ijsu.2015.07.008. PMID:26209585.

21 Tuffaha HW, Roberts S, Chaboyer W, et al. Cost-
effectiveness and value of information analysis 

of nutritional support for preventing pressure 
ulcers in high-risk patients: implement now, 
research later. Appl Health Econ Health Policy. 
2015;13:167-79. DOI:10.1007/s40258-015-0152-y. 
PMID:25650349.

22 Saghaleini SH, Dehghan K, Shadvar K, et 
al. Pressure ulcer and nutrition. Indian J Crit 
Care Med. 2018;22:283-9. DOI:10.4103/ijccm.
IJCCM_277_17. PMID:29743767.  

23 Garrel DR, Razi M, Larivière F, et al. Improved 
clinical status and length of care with low‐fat 
nutrition support in burn patients. JPEN J 
Parenter Enteral Nutr. 1995;19:482-91. DOI:1
0.1177/0148607195019006482. PMID:8748363. 

24 Nega B, Schneider G. NGOs, the state, and 
development in Africa. Review Social Economy. 
2014;72:485-503. DOI:10.1080/00346764.2014.9
58901. 

25 Rollins C, Huettner F, Neumeister MW. 
Clinician’s guide to nutritional therapy 
following major burn injury. Clin Plast Surg. 
2017;44:555-66. DOI:10.1016/j.cps.2017.02.014. 
PMID:28576244. 

26 Leung J, Ridley EJ, Cleland H, et al. Predictive 
energy equations are inaccurate for determining 
energy expenditure in adult burn injury: a 
retrospective observational study. ANZ J 
Surg. 2019;89:578-83. DOI:10.1111/ans.15119. 
PMID:30968558.

27 Rousseau AF, Losser MR, Ichai C, et al. ESPEN 
endorsed recommendations: nutritional therapy 
in major burns. Clin Nutr. 2013;32:497-502. 
DOI:10.1016/j.clnu.2013.02.012. PMID:23582468. 

28 Herndon DN. Total burn care: Elsevier health 
sciences; 2007.


