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Background. The need for healthcare in paediatric patients is often due to respiratory diseases, acute diarrhoea and viral fever, which suggests a
limited need for the use of antibiotics.
Objectives. To identify the determinants of antibiotic prescription in hospitalised paediatric patients in Mozambique.
Methods. A cross-sectional study was conducted between January and June 2015. A total of 454 medical prescriptions and clinical records of
children aged 0 - 14 years from Hospital Central de Maputo (HCM) and Hospital Geral de Mavalane (HGM) were analysed.
Results. Antibiotics were used in 97.6% of the patients, with no significant differences (p>0.05) in the prescription rates of the hospitals. The
most commonly used antibiotics were beta-lactams (57.3%), aminoglycosides (28.3%) and co-trimoxazole (9.4%). Antibiotics were prescribed in
all cases of bronchopneumonia, fever, sepsis and acute gastroenteritis. For malaria and undefined diagnoses, antibiotics were prescribed 97.8%
and 99.3% of cases, respectively. It was clear that most severe clinical conditions (odds ratio (OR) 9.06; 1.13 - 12.14) and age <5 years (OR 5.47;
1.54 - 7.60) were treated with antibiotics.
Conclusion. The prescription of antibiotics for paediatric patients at both HCM and HGM was largely influenced by patients’ clinical condition
and age. It showed that physicians used an empirical approach, in the absence of laboratory tests, often leading to unnecessary antibiotic treatments
with negative causative effects. Physicians should be encouraged to use an evidence-based approach for managing the cases correctly.
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Disease occurs at all ages, with pneumonia, malaria and diarrhoea being
the most prevalent among paediatric cases.[1,2] These and other childhood
diseases can be caused by different pathogens including viruses, bacteria,
fungi and protozoa and identifying the aetiological agents to establish the
appropriate therapeutic approach is essential.[3-6] According to van Buul
et al.,[7] a physician’s decision to use antibiotics is guided by six factors:
the patient’s clinical condition, advance care plans, using diagnostic
resources, physician-perceived risks, the influence of family members, and
the influence of the environment. Good prescription practice relies on
determining the infection aetiology. Lack of resources can result in errors
like prescribing antibiotics in the absence of a bacterial infection.[8,9]
The use of antibiotics for viral diseases and indeterminate fever is
associated with poor clinical outcomes and increased costs for both patients
and health systems, and it can result in resistance to antibiotics.[2,10-12]
To avoid antibiotic prescription errors and their consequences, physicians
should consider the following: clinical and physiological condition
of the patient, presence of bacterial infection, antibiotic spectrum,
route of administration, pharmacokinetic and side-effects, as well as
sociodemographic characteristics.[13] In Mozambique, little is known about
the factors that influence antibiotic prescriptions in paediatric patients,
and therefore this study was conducted to identify the determinants of
antibiotic prescription in hospitalised paediatric patients in Mozambique.

Methods

Between January and June 2015, a cross-sectional study was conducted in
two hospitals in Maputo, Mozambique: the Hospital Central de Maputo
(HCM), a level-4 hospital (national reference), and Hospital Geral de
Mavalane (HGM), a level-3 hospital with a wide coverage range for
Maputo. Although each facility has a microbiology laboratory to support
diagnoses, the HGM has particularly limited resources and services.
The paediatrics department of HCM has 338 beds, while HGM has 80
beds. Data from medical prescriptions and clinical records of children
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admitted to the emergency services were analysed to screen the use and
the reasons for prescribing antibiotics.
According to the World Health Organization (WHO), a statistically
viable antibiotic prescription analysis requires a minimum of 100
prescriptions.[13] Therefore, a total of 454 patient records, with and
without antibiotic prescriptions, were randomly selected from every third
new child until the sample number conformed to WHO regulations. The
information collected included demographic data, clinical conditions
(as perceived by the physician and referred to in the medical records),
common diseases, drugs and route of administration.
Data analyses were performed using the Statistical Package for Social
Sciences version 19 (IBM Corp., USA). A logistical regression model
was constructed to measure the influence of clinical and demographic
characteristics on antibiotic use. Descriptive statistics were used to
characterise the patients’ antibiotic exposures and common routes of
administration.
This study was approved by Comité Institucional de Bioética em Saúde
da Faculdade de Medicina & Hospital Central de Maputo (CIBS FM &
HCM). Additional authorisations were obtained from HGM and HCM.

Results

A total of 454 (229/665 from HCM and 225/860 from HGM) inpatient
medical records were analysed. The majority (81.6%) of patients were <5
years old and male (Table 1).
Bronchopneumonia was diagnosed in 36.6%, followed by undefined
diagnoses (30.4%) (Table 2). Culture and sensitivity tests were performed
on 16.2% (n=37) of HCM patients, but on no patients from HGM.
Antibiotic prescription rates did not differ significantly (p>0.05) between the
two hospitals, with an average prescription rate of 97.6%. The most commonly
used antibiotics were beta-lactams (57.3%), aminoglycosides (28.3%),
co-trimoxazole (9.4%), chloramphenicol (2.2%) and macrolides (1.0%).
Antibiotics were prescribed for children with bronchopneumonia (100%),
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Table 1. Patients’ demographic characteristics (N=454)

Table 4. Factors that influence the use of antibiotics

Gender

Factor (reference)

OR

95% CI

p-value

Age, years

Male, n (%)

Female, n (%) Total, N (%)

Hospital level (HCM)

2.576

(0.654 - 6.37)

0.18

≤2

139 (57.0)

131 (62.4)

270 (59.5)

Clinical condition (severe)

9.056

(1.134 - 12.328)

0.03

3-5

60 (24.6)

36 (17.1)

96 (21.1)

Gender (male)

1.244

(0.359 - 4.313)

0.73

5.496

(1.541 - 7.595)

0.009

6 - 10

34 (13.9)

28 (13.3)

62 (13.7)

Age (<5 years)

11 - 14

11 (4.5)

15 (7.1)

26 (5.7)

OR = odds ratio; CI = confidence interval; HCM = Hospital Central de Maputo.

Table 2. Common diagnoses referred to in medical records
(N=454)
Hospital
Diagnosis

HCM,
n (%)

HGM,
n (%)

Total,
N (%)

Bronchopneumonia

60 (26.2)

106 (47.1)

166 (36.6)

Malaria

20 (8.7)

35 (15.6)

55 (12.1)

Fever

14 (6.1)

9 (4.0)

23 (5.1)

Sepsis

14 (6.1)

7 (3.1)

21 (4.6)

Acute gastroenteritis

17 (7.4)

3 (1.3)

20 (4.4)

Multiple (undefined)

84 (36.7)

54 (24.0)

138 (30.4)

Other*

20 (8.7)

11 (4.9)

31 (6.8)

Total

229 (100)

225 (100)

454 (100)

HCM = Hospital Central de Maputo; HGM = Hospital Geral de Mavalane.
*Tonsillitis, kwashiorkor, tuberculosis, marasmus, asthma, varicella, otitis,
meningitis.

malaria (97.8%), fever (100.0%), sepsis (100.0%), acute gastroenteritis
(100.0%) and undefined diagnoses (99.3%) (Table 3). The main route of
antibiotic administration was parenteral (52.9%), and the oral route was
never exclusively used. The influence of the hospital environment, age of
the patient, and clinical condition on antibiotic use were analysed. Both
age and clinical condition were associated with the use of antibiotics
(Table 4).

Discussion

This study indicates the excessive use of antibiotics in paediatric patients
in Mozambique, regardless of the presence of bacterial infection, such
as in malaria cases. A similar picture was found in Ethiopia[14] and
Nigeria.[15] Possible explanations include drug availability, the presence
of nonspecific infections, such as upper respiratory tract infections,

empirical treatment, and prophylactic use.[17-19] Empirical treatment
and prophylactic use seem to be an effective solution for treatment,
but they are frequently associated with poor clinical responses and the
selection of antibiotic-resistant bacteria.[20] The most common clinical
conditions were bronchopneumonia, malaria, fever, sepsis and acute
gastroenteritis. It is important to note the high proportion of undefined
diagnoses due to limited laboratory studies. Confirming the presence
of a bacterial infection is essential to guiding the use of antibiotics and
improve clinical responses. Fisher et al.[21] noted that the absence of
laboratory studies to distinguish viral from bacterial infections may
promote continued antibiotic use. Physicians should be encouraged to
distinguish between viral and bacterial infections through laboratory
testing to verify their diagnoses. Beta-lactams and aminoglycosides
were among the most commonly used antibiotics, particularly the
combination of ampicillin and gentamicin. The Mozambican Ministry of
Health guidelines recommend this ampicillin/gentamicin combination
in children <2 months old, and penicillin/chloramphenicol for children
>2 months old. The ampicillin/gentamicin combination is recognised
as a useful first-line treatment to manage bacterial sepsis in children
<5 years old.[22] Despite the fact that the oral route of administration
is recommended for children, this was never used exclusively in either
health facility.[13,23] The reasons for parenteral use included the clinical
condition of the patient, the need for rapid action, the belief that
injectable antibiotics are more potent, and the availability of injectable
antibiotics.[14,16,23,24] Children <5 years old received antibiotics more often
than older children, possibly owing to more severe clinical conditions in
younger patients.[25] In addition, regardless of laboratory confirmation,
clinical conditions played an important role in the use of antibiotics.
Physicians’ decisions were based on clinical conditions because of long
turnaround times as a result of delayed responses from the laboratory.
Physician-perceived risks associated with the need for rapid assistance
may also have influenced the decisions to use antibiotics at HCM
and HGM.[7] Even though these perceptions were not explored, our
findings highlight the excessive use of antibiotics in paediatrics patients,
regardless of verified bacterial infections.

Table 3. Antibiotics used by clinical condition
Antibiotics
Clinical condition

Betalactams,
n (%)

Aminoglycosides,
n (%)

Chloramphenicol,
n (%)

TetracyQuinolones, cline,
n (%)
n (%)

Co-trimoxa- Macrolides,
zole, n (%)
n (%)

Total

Bronchopneumonia

166 (100)

82 (49.4)

7 (4.2)

0 (0.0)

1 (0.6)

18 (10.8)

4 (2.4)

166

Malaria

45 (97.8)

4 (8.7)

1 (2.2)

0 (0.0)

0 (0.0)

4 (8.7)

0 (0.0)

46

Fever

23 (100)

11 (47.8)

1 (4.3)

0 (0.0)

0 (0.0)

1 (4.3)

0 (0.0)

23

Sepsis

21 (100)

16 (76.2)

1 (4.8)

0 (0.0)

1 (4.8)

5 (23.8)

1 (4.8)

21

Acute gastroenteritis

19 (100)

11 (57.9)

0 (0.0)

1 (5.3)

0 (0.0)

3 (15.8)

0 (0.0)

19

Multiple (undefined)

136 (99.3)

78 (56.9)

6 (4.4)

5 (3.6)

5 (3.6)

36 (26.3)

3 (2.2)

137

Other*

31 (100)

16 (51.6)

1 (3.2)

1 (3.2)

0 (0.0)

5 (16.1)

0 (0.0)

31

Total

441 (99.5)

218 (49.2)

17 (3.8)

7 (1.6)

7 (1.6)

72 (16.3)

8 (1.8)

443

*Tonsillitis, kwashiorkor, tuberculosis, marasmus, asthma, varicella, otitis, meningitis.
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Conclusion

The prescription of antibiotics for paediatric patients at both HCM and
HGM was largely influenced by patients’ clinical condition and age.
It showed that physicians used an empirical approach, in the absence
of laboratory tests, often leading to unnecessary antibiotic treatments
with negative causative effects. Actions need to be taken to encourage
physicians to use evidence-based approaches for managing the cases
correctly.
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