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Abstract

Introduction

Millions of children less than 5 years old die from pneumonia globally and about 70-75% of these
deaths occur in infants. Persian and English articles of International and National databases such as
“WHO, Scopus and the Cochrane, Pub Med, Science Direct, Wiley, Google Scholar, SID, Iran
Medex, Magiran, Med Lib and Iran Doc” were searched from 1970 to 2014.

Result

The risk factors such as low birth weight, malnutrition, lack of breast feeding, micronutrient
deficiencies, smoking tobacco, kindergarten and maternal education were the most important factors
affecting the rate of pneumonia in developing countries.

Conclusion

Actions such as nutritional interventions, develop effective strategies on abstinence of smoking,
promote the knowledge and practice of mothers about proper care of infants could have a significant
effect on the reduction of morbidity and mortality of pneumonia in the infants.
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1-Introduction

According to the World Health
Organization (WHO) in 2013, 6.3 million
children under the age of five died in the
world (from the end of the neonatal period
and through the first five years of life) and
pneumonia is one of the most important
causes of child death. 99% of these deaths
occur in developing countries and
infections are causes 70% of deaths (1, 2).

Among  childhood diseases, acute
respiratory infections is the most common
diseases in young children throughout the
world and the first cause of mortality in
children under 5 years in developing
countries, so that 1/3 to 1/4 of deaths are
due to acute respiratory infections in
children under 5 years, mainly (29%) is
due to pneumonia (3, 4).

Most children under 5 years in developed
and developing countries, 4 to 6 times per
year are affected to acute respiratory
infections. Annually, approximately 3
million children under 5 years die of
pneumonia. Pneumonia that is acute
lowers respiratory tract infection and the
most fatal infection of respiratory tract,
appropriating more than 75 percent of
deaths due to acute respiratory infections
in children in developing countries (5, 6).

Various factors are considered in the
etiology of pneumonia and generally
etiology of this disease is complex and in
many cases, the pathogens remain
unknown. To reach valid conclusions,
there are always problems. Some methods,
especially in bacterial infection do not
have the scientific confidence or have
difficulty in obtaining the necessary
samples. Cover all of pathogens may
require a wide range of laboratory methods
with high costs.

Simultaneous  with  the start  of
complementary feeding (about 6 months),
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due to reduce the received
immunoglobulin of the mother and the
lack of active safety in infants, the chances
of infant infection increased (7).

Anatomically short distance from the
trachea to the bronchi and bronchiole,
facilitate the risk of transmitting
pathogens. Pneumonia, regardless of the
high cost of health care (diagnosis,
hospitalization and treatment), impaired
child growth and to be considered
important factor in malnutrition and
mortality infants. This study aimed to
determine the factors affecting the rate of
pneumonia, according to studies conducted
in developing countries.

2-Materials and Methods

Current review evaluated the factors
affecting the rate of pediatric pneumonia in
developing countries. The word of
a developing country (called aless
developed country or underdeveloped
country) became in the 1960s the more
common way to characterize countries,
especially in the context of policy
discussions on transferring real resources
from richer (developed) to poorer
(developing) countries and it is a nation
with an underdeveloped industrial base,
and a low Human Development
Index (HDI) relative to other countries
(8, 9).

International and National databases such
as “WHO, Scopus and the Cochrane, Pub
Med, Science Direct, Wiley, Google
Scholar, SID, Iran Medex, Magiran, Med
Lib and Iran Doc” were searched using
key words “Pneumonia, Infant, Pediatric
and developing Countries” from 1970-
2014. The data collected independently by
two authors. After the initial screening and
exclude some articles, 62 studies were
consistent and were analyzed.
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3-Results decreased mortality from pneumonia with

3-1: Nutritional Factors and Theirll

Mechanism of Action

3-1-1: Low Birth Weight (LBW)
Numerous studies referred to the role of
low birth weight in infants suffering from
acute infections of the lower respiratory
tract (10, 11).

It is estimated that 19 percent of the
children who are born in developing
countries, have low birth weight (weighing
less than 2,500 grams) that the average
prevalence is of 10% in the Middle East
and North Africa up to 34 percent in South
Asia(12). The two main mechanisms that
children with low birth weight put at risk
of respiratory infections include low
immunity level and defects in lung
function. Also, these children also have
limited iron, zinc and copper resources
(13-15).

In 6% of studies that have been conducted
in developing countries, the relationship
shows between birth weight and infant
mortality due to pneumonia or acute
infection of the lower respiratory tract. A
strong  correlation  exists  between
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increasing birth weight (16-19).
3-1-2: Protein-Energy Malnutrition

Refers to conditions that result from
inadequate intake or consumption of
energy or protein in the diet and usually is
associated with a deficiency of certain
vitamins and minerals. This problem is
often caused by infectious diseases of
childhood like diarrhea and pneumonia
(20, 212).

In  developing countries, underweight
(weight below the proportional weight for
age) is as a valid predictor of child
malnutrition, so that LBW children are the
children, who have inadequate dietary
intake or recurrent infections diagnosed.

The prevalence of malnutrition is from 11
percent in North America to 60 percent in
South Asia. It is estimated that about 36
percent of children less than 5 year in
developing countries, have lower weight
than 2 standard deviations in comparison
with reference standards. Children with
malnutrition have deficient immune
responses; consequently these childhood
infections are more severe in these
children (12, 22, 23).
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Studies show children who their weight is
less than 70% appropriate weight for their
age, compared to other children, increased
an 8 times risk of mortality from
pneumonia for them (24).

3-1-3: Lack of Breast Feeding

Breastfeeding can protect children against
the risk of lower respiratory infections. In
fact, breast milk cause passive protection
against pathogens.

Breast milk contains specific elements
such as lymphocytes and antibodies,
secretory Immunoglobulin A (IgA) and

non-specific elements, including
phagocytes, macrophages, lactoferrin,
lysozyme, lactoperoxidase,

oligosaccharides, bifidus factor, C3 and C4
complements that protect infant against
infectious diseases, especially against two
factors causing death, the diarrhea and
acute respiratory infections that cannot be
prevented by public vaccination (25-27).

Studies show that the protective effect of
breast milk against lower respiratory tract
infections, change does not with change of
age infants (28). Estimated to be complete
or partial breast-feeding resulted in a 50%
reduction in mortality from acute
respiratory tract infections in children
fewer than 18 months (7).

3-1-4: Vitamin A deficiency

Studies have shown vitamin A deficiency,
increased susceptibility to infection and
lead to abnormalities in epithelial cells and
cells of the immune system (29-31). The
role of vitamin A in the growth and
development of cells and tissues
(especially in respiratory epithelial cells
and lung tissue) is essential. In lung tissue,
alveolar cells of type Il, are exclusively
responsible for the synthesis and secretion
of surfactant (32, 33).

According to WHO estimation, about 250
million children are at risk of vitamin A
deficiency in the world. Vitamin A
deficiency with acute respiratory infections
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1.2.

has a close relationship (34, 35). Several
studies have shown that vitamin A
deficiency is associated with inflammation
and infection in children and the severity
of the infection (36-39).

3-1-5: Vitamin D deficiency

Vitamin D has participate in many
biological processes, including bone
metabolism (intestinal calcium
absorption), modulate immune responses
and the regulation of cell proliferation and
differentiation (induction of differentiation
of monocytes and preventing the
proliferation of lymphocytes, secrete
cytokines such as interleukin-2, interferon-
y and interleukin-12) (40, 41).

Studies have been conducted in developing
countries show the relationship between
nutritional rickets (rickets due to vitamin D
deficiency) and pneumonia in children. In
Iran, 43 percent of the 200 children were
admitted to Children's Medical Center that
were diagnosed with of radiologic rickets,
were also suffering from
bronchopneumonia (42).

Therefore, vitamin D deficiency may be an
important factor predicts pneumonia in
children less than 5 years in developing
countries (41-43).

3-2: Inhalation of tobacco smoke

The passive smoking is a risk factor of
developing respiratory tract infections in
children. Passive smoking in children leads
to suppression of phagocytic function and
cilia cell activity, increase the likelihood of
adherence of bacteria to the epithelium of
respiratory tract and cause bacterial
colonies.

Studies shows in the worldwide, per
10,000 children happen between 500-2500
additional hospitalizations and between
1,000 to 5,000 additional diagnoses, as
result from respiratory infections can be
directly attributed to parental smoking (43,
44).

1176



Ramezani et al.

In several studies, researchers concluded
that children exposed to parental smoking
were more likely to develop wheezing
breath sounds (asthma) and chronic cough,
and also at higher risk of pneumonia and
other respiratory diseases. In many studies,
have been found a strong link between
maternal smoking and child with acute
respiratory infections (45-47).

3-3: Kindergarten

In recent years in many countries, close to
50 percent of mothers of infants work out
of home, therefore, increased need for Day
Care Center provide care for children of
the mother working hours. Until 1974, it
was thought that these centers have no
effect on the health of the infant. However,
recent reports indicate that there is an
association between the use of these
centers and pediatric infectious diseases
(48-50).

It seems a large population and a high ratio
of children to caregivers in these centers,
as well as characteristics such as age and
nutritional status of children has a role in
getting children of infectious diseases.

Studies show that the risk of infectious
diseases in children was taken care in the
kindergarten compared with children who
were care in the home, is 2 more times and
the most recurrent diseases was the risk of
acute respiratory infection (51-54). To
determine ways to reduce acute respiratory
infections in Kindergarten, the quality of
care in these locations should be analyzed
deeper.

3-4: Maternal education

Children's health is greatly influenced by
lifestyle and behavior of the parents,
especially the mother's education. Studies
have shown that some of parental
characteristics such as education services
are effective on understanding of them of
the importance of the disease, its severity
and use of health services.
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In this regard, the role of mother in health
promotion and disease  prevention,
assistance in early diagnosis and patient
care is vital (55-57).

Mother competence in playing its role is as
the most important factors in predicting
children's health. Previous studies have
shown that maternal behavior in seeking
medical care for diseases of children is
affected by factors such as socio-economic
status, mother's knowledge and beliefs
about the cause and severity of the disease
and their traditional beliefs. Mother's
education level has an undeniable and
important impact on children's health that
it has been emphasized in several studies
(58-61).

4- Discussion

Pneumonia as an acute infection of the
lower respiratory tract is the most common
fatal infection of the respiratory tract in
children, especially in infants. The risk of
pneumonia in children in developing
countries is 3 to 6 times higher than other
children. Not only outbreak of pneumonia,
but also the mortality rate of this disease is
higher in developing countries (5, 62, 63).

Various surveys have shown the nature
and importance of pneumonia, many
predisposing factors of pneumonia, arising
from incorrect caring of infants in family
and inadequate knowledge and awareness
of mothers about proper infant care
practices to this disease that exacerbating
the problem (64).

Findings showed that factors such as low
birth  weight and its impact and
relationship with infection of the lower
respiratory tract, the impact of malnutrition
on children's impaired immune responses
in developing countries and the prevalence
of childhood infectious diseases such as
diarrhea and pneumonia, lack of breast
feeding and its impact on the reduction of
passive safety defects in children,
micronutrient deficiencies such as vitamin
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D and vitamin A and its effect on the
immune response of children in this
countries, the vulnerability of children at
risk passive smoking arising from parental
smoking, the effect of attend in
kindergarten and type of care in this places
on prevalence of disease and important
effect of maternal education as primary
caregiver on the quality of proper care that
provide to children, were the most
important factors affecting the rate of
pneumonia in developing countries.

5- Conclusion

Since in the world, pneumonia is still
the leading cause of children mortality and
its impact on impaired of child growth and
development cannot be overlooked, the
importance of planning and training
effective strategies to prevent and reduce
the incidence of pneumonia, should not be
forgotten  particularly in  developing
countries. Many of these predisposing
factors for infant pneumonia could be
prevented through effective education
(65).

However, the training program for the
prevention of pneumonia in infancy is a
time-consuming and costly, but according
to the long term effect of this disease on
growth and development and mortality of
infants, spend time and money to prevent
irreversible effects seem logical and cost
effective.

In this regard, actions such as nutritional
interventions (breast feeding, vitamin A
supplementation for underweight and
malnourished children, correct use of
drops of vitamin A and vitamin D,
observance the correct points in the
supplementary feeding of children),
develop effective strategies on abstinence
of smoking, promote the knowledge and
practice of mothers about proper care of
infants, could have a significant effect on
the reduction of morbidity and mortality of
pneumonia in the infants.

Int J Pediatr, VVol.3, N.6-2, Serial No.64, Dec 2015

6- Conflict of interest: None.
7- References

1. Le Huong P, Hien PT, Lan NT, Binh
TQ, Tuan DM, Anh DD. First report on
prevalence and risk factors of severe atypical
pneumonia in Vietnamese children aged 1-15
years. BMC public health 2014;14(1):1304.

2. Gove S. Integrated management of
childhood illness by outpatient health workers:
technical basis and overview. The WHO
Working Group on Guidelines for Integrated
Management of the Sick Child. Bulletin of the
World Health Organization 1997;75(Suppl
1:7.

3. Kirkwood BR, Gove S, Rogers S,
Lob-Levyt J, Arthur P, Campbell H. Potential
interventions for the prevention of childhood
pneumonia in developing countries: a
systematic review. Bulletin of the World
Health Organization 1995;73(6):793.

4, Cited TM Wardlaw. Available at:
www.childinfo.org/Pneumonia-The-Forgotten-
Killer-of-Children.pdf.

5. Green LW, Kreuter MW, Deeds SG,
Partridge KB, Bartlett E. Health education
planning: a diagnostic approach. 1980.

Available at:
http://www.popline.org/node/499039
6. UNICEF W, UNICEF W. Pneumonia:

the forgotten killer of children.
UNICEF/WHO. 2006:1-40. Available at:
http://www.childinfo.org/files/Pneumonia_The
_Forgotten_Killer_of Children.pdf

7. Victora CG. Infection and disease: the
impact of early weaning. Food Nutr Bull
1996;17:390-6.

8. Nielsen L. Classifications of countries
based on their level of development: How it is
done and how it could be done. IMF Working
Papers 2011:1-45.

9. Sullivan A. Economics: Principles in
action. 2003. Available at: citeulike.org

10. Victora CG, Barros FCd, Kirkwood
BR, Vaughan JP. Pneumonia, diarrhea, and
growth in the first 4 y of life: a longitudinal
study of 5914 urban Brazilian children. The
American journal of clinical nutrition
1990;52(2):391-6.

11. Dharmage SC, Rajapaksa LC,
Fernando DN. Risk factors of acute lower
respiratory tract infections in children under
five years of age. Southeast Asian journal of

1178



Ramezani et al.

tropical medicine and public health
1996;27(1):107-10.

12. Grant J. The state ofthe world's
children 1984. New York: UNICEF; 1984.

13. Chandra R. Serum thymic hormone
activity and cell-mediated immunity in healthy
neonates, preterm infants, and small-for-
gestational age infants. Pediatrics
1981;67(3):407-11.

14. Saha K, Kaur P, Srivastav G,
Chaudhury D. A six-months' follow-up study
of growth, morbidity and functional immunity
in low birth weight neonates with special
reference to intrauterine growth retardation in
small-for-gestational-age infants. Journal of
tropical pediatrics 1983;29(5):278-82.

15. Widdowson EM, Dauncey J, Shaw J.
Trace elements in foetal and early postnatal
development. Proceedings of the Nutrition
Society 1974;33(03):275-84.

16. Victora Cg, Barros Fc, Vaughan Jp,
Teixeira Amb. Birthweight and infant
mortality: a longitudinal study of 5914
Brazilian children. International journal of
epidemiology 1987;16(2):239-45.

17. Datta N, Kumar V, Kumar L, Singhi
S. Application of case management to the
control of acute respiratory infections in low-
birth-weight infants: a feasibility study.
Bulletin of the World Health Organization
1987;65(1):77.

18. Yoon PW, Black RE, Moulton LH,
Becker S. The effect of malnutrition on the
risk of diarrheal and respiratory mortality in
children< 2 y of age in Cebu, Philippines. The
American journal of clinical nutrition
1997;65(4):1070-7.

19. Victora CG, Smith PG, Vaughan J,
Nobre LC, Lombardi C, Teixeira A, et al.
Influence of birth weight on mortality from
infectious diseases: a case-control study.
Pediatrics 1988;81(6):807-11.

20. Brown K, Solomons N. Nutritional
problems of developing countries. Infectious
disease  clinics of  North  America
1991;5(2):297-317.

21. BLACK RE. Would control of
childhood infectious  diseases  reduce
malnutrition? Acta Paediatrica
1991;80(s374):133-40.

22. Rivera J, Martorell R. Nutrition,
infection and growth, Part IlI: effects of

Int J Pediatr, VVol.3, N.6-2, Serial No.24, Dec 2015

malnutrition on infection and general
conclusions Clin Nutr. 1988;7:163-7.

23. Tomkins A, Watson W. Malnutrition
and infection: a review. Geneva, United
Nations  administrative ~ committee  on
coordination/subcommittee on nutrition. State-
of-the-Art Series Discussion Paper No. 5.
Geneva. World Health Organization. 1989.

24, Lehmann D, Howard P, Heywood P.
Nutrition and morbidity: Acute lower
respiratory tract infections, diarrhoea and
malaria. Papua New Guinea Medical Journal
2005;48(1/2):87.

25. Jelliffe DB, Jelliffe EP. Human milk
in the modern world. British medical journal
1978;2(6151):1573.

26.  Atkinson SA, Hanson LA, Chandra
RK. Breastfeeding, nutrition, infection and
infant growth in developed and emerging
countries: ARTS Biomedical Publishers and
Distributors; 1990.

217. Ulshen MH. Pediatric gastrointestinal
disease. Gastroenterology 2005;128(5):1526-7.
28. Collaborative W. study team on the
role of breastfeeding on the prevention of
infant mortality. Effect of breastfeeding on
infant and child mortality due to infectious
diseases in less developed countries: a pooled
analysis. Lancet 2000;355(451):5.

29. Chandra R. Increased bacterial binding
to respiratory epithelial cells in vitamin A
deficiency. Bmj 1988;297(6652):834-35.

30. Semba RD. Vitamin A as “anti-
infective” therapy, 1920-1940. The Journal of
nutrition 1999;129(4):783-91.

31. Semba RD. The role of vitamin A and
related retinoids in immune function. Nutrition
reviews 1998;56(1):S38-548.

32. Biesalski H, Nohr D. Importance of
vitamin-A for lung function and development.
Molecular aspects of medicine
2003;24(6):431-40.

33. Zachman RD. Retinol (vitamin A) and
the neonate: special problems of the human
premature infant. The American journal of
clinical nutrition 1989;50(3):413-24.

34. Fitch C, Neville J. Vitamin A and
respiratory tract infections in children.
Nutrition Research 2002;22(7):795-806.

35. Organization WH. Global prevalence
of vitamin A deficiency. Geneva: World
Health  Organization 1995:1-17. MDIS
working paper.

1179



Pediatric Pneumonia in Developing Countries

36. Fawzi WW, Mbise R, Spiegelman D,
Fataki M, Hertzmark E, Ndossi G. Vitamin A
supplements and diarrheal and respiratory tract
infections among children in Dar es Salaam,
Tanzania. The Journal of pediatrics
2000;137(5):660-67.

37. Sempértegui F, Estrella B, Camaniero
V, Betancourt V, lzurieta R, Ortiz W, et al.
The beneficial effects of weekly low-dose
vitamin A supplementation on acute lower
respiratory infections and diarrhea in
Ecuadorian children. Pediatrics
1999;104(1):el-e.

38. Reyes H, Villalpando S, Pérez-Cuevas
R, Rodriguez L, Pérez-Cuevas M, Montalvo I,
et al. Frequency and determinants of vitamin A
deficiency in children under 5 years of age
with pneumonia. Archives of medical research
2002;33(2):180-5.

39. Rahman MM, Mahalanabis D, Alvarez
J, Wahed MA, Islam MA, Habte D. Effect of
early vitamin A supplementation on cell-
mediated immunity in infants younger than 6
mo. The American journal of clinical nutrition
1997;65(1):144-8.

40. Atli T, Gullu S, Uysal A, Erdogan G.
The prevalence of vitamin D deficiency and
effects of ultraviolet light on vitamin D levels
in elderly Turkish population. Archives of
gerontology and geriatrics 2005;40(1):53-60.
41. Uitterlinden AG, Fang Y, van Meurs
JB, Pols HA, van Leeuwen JP. Genetics and
biology of vitamin D receptor polymorphisms.
Gene 2004;338(2):143-56.

42. Salimpour R. Rickets in Tehran. Study
of 200 cases. Archives of disease in childhood
1975;50(1):63-6.

43, Peat J, Keena V, Harakeh Z, Marks G.
Parental smoking and respiratory tract
infections in children. Paediatric respiratory
reviews 2001;2(3):207-13.

44, Ahmer OR, Essery SD, Saadi AT,
Raza MW, Ogilvie MM, Weir DM, et al. The
effect of cigarette smoke on adherence of
respiratory pathogens to buccal epithelial cells.
FEMS Immunology & Medical Microbiology
1999;23(1):27-36.

45, Holberg CJ, Wright AL, Martinez FD,
Morgan WJ, Taussig LM. Child day care,
smoking by caregivers, and lower respiratory
tract illness in the first 3 years of life.
Pediatrics 1993;91(5):885-92.

Int J Pediatr, VVol.3, N.6-2, Serial No.64, Dec 2015

46. El-Sawy IH, Kamel Nasr FM,
Movafy EWE, Sharaki OAM, Abdel Bakey
AM. Passive smoking and Lower respiratory
illnesses in children. Eastern Mediterranian
Health J 1997; 3(3): 425-34.

47. Pershagen G. Review of epidemiology
in relation to passive smoking.  Toxic
Interfaces of Neurones, Smoke and Genes:
Springer; 1986. p. 63-73.

48. Hofferth SL, Phillips DA. Child care
in the United States, 1970 to 1995. Journal of
Marriage and the Family 1987; 49(3): 559-71.
49. Zigler E, Gilman E. Day care in
America: what is needed? Pediatrics
1993;91(1):175-78.

50. Haskins R, Kotch J. Day care and
illness: evidence, costs, and public policy.
Pediatrics 1986;77(6):951-82.

51. Ponkd A, Nurmi T, Salminen E,
Nykyri E. Infections and other illnesses of
children in day-care centers in Helsinki I:
Incidences and effects of home and day-care
center variables. Infection 1991;19(4):230-36.
52. Osterholm MT. Infectious disease in
child day care: an overview. Pediatrics
1994;94(6):987-90.

53. Hernandez SF, Morales HR, Cuevas
RP, Gallardo HG. The day care center as a risk
factor for acute respiratory infections.
Archives of medical research 1999;30(3):216-
23.

54. Wald ER, Guerra N, Byers C.
Frequency and severity of infections in day
care: three-year follow-up. The Journal of
pediatrics 1991;118(4):509-14.

55. Ramezani M, Ahmadi F, Kermanshahi
S. The Effect of Designed Care Plan on
Clinical Condition of Infants Suffering from
Pneumonia in Children Medical Center in
Tehran RIMS 2005; 12 (45):69-78.

56. Okafor S. Factors affecting the
frequency of hospital trips among a
predominantly rural population. Social science
& medicine 1983;17(9):591-95.

57. Hoghughi M. The importance of
parenting in child health: doctors as well as the
government should do more to support parents.
BMJ: British Medical Journal
1998;316(7144):1545.

58. de Souza AT, Peterson K, Andrade F,
Gardner J, Ascherio A. Circumstances of post-
neonatal deaths in Ceara, Northeast Brazil:
mothers’ health care-seeking behaviors during

1180



Ramezani et al.

their infants’ fatal illness. Social science &
medicine 2000;51(11):1675-93.

59. Brockerhoff M, Derose LF. Child
survival in East Africa: The impact of
preventive health care. World Development
1996;24(12):1841-57.

60. Parker L, Lamont D, Wright C, Cohen
M, Alberti K, Craft A. Mothering skills and
health in infancy: the Thousand Families study
revisited. The Lancet 1999;353(9159):1151-2.
61. Singh M. Maternal beliefs and
practices regarding the diet and use of herbal
medicines during measles and diarrhea in rural
areas. Indian pediatrics 1994;31(3):340.

62. Berman S, Mcintosh K. Selective
primary health care: strategies for control of
disease in the developing world. XXI. Acute
respiratory infections. Review of Infectious
Diseases 1985;7(5):674-91.

Int J Pediatr, VVol.3, N.6-2, Serial No.24, Dec 2015

63. Jamison DT, Breman JG, Measham
AR, Alleyne G, Claeson M, Evans DB, et al.
Disease control priorities in developing
countries: World Bank Publications; 2006.

64. Ramazani M, Ahmadi F, Kermanshahi
S. The effects of a designed care on the weight
of infants suffering from pneumonia. Payesh,
Journal of The Iranian Institute For Health
Sciences Research 2006; 5(1): 5-13.

65. Ramazani M, Ahmadi F, Kermanshahi
S. The Effect of a Designed Care Plan on
Mothers’ Performance in Caring for Infants
with Pneumonia. Iranian Journal of Medical
Education 2005;5(1):34-44.

1181



