
Vol.6, No.1, 15-26 (2014)                                                                              Health 
http://dx.doi.org/10.4236/health.2014.61004  

Copyright © 2014 SciRes.                                                                    OPEN ACCESS 

Assessing the quality of the management skills  
required for lower respiratory tract infections in  
Kilimanjaro, Tanzania 
Bernard Mbwele1,2 

 

1Kilimanjaro Clinical Research Institute, Kilimanjaro Christian Medical Centre, Moshi, Tanzania; benmbwele@gmail.com  
2ART Project, Christian Social Service Commission, CSSC, Mwanza, Tanzania 
 
Received 4 November 2013; revised 15 December 2013; accepted 26 December 2013 
 
Copyright © 2014 Bernard Mbwele. This is an open access article distributed under the Creative Commons Attribution License, 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. In accor-
dance of the Creative Commons Attribution License all Copyrights © 2014 are reserved for SCIRP and the owner of the intellectual 
property Bernard Mbwele. All Copyright © 2014 are guarded by law and by SCIRP as a guardian. 

ABSTRACT 
Background: Lower respiratory tract infections 
(LRTI) are among the leading causes of morbid-
ity and mortality. A severe form of atypical pneu- 
monia, Q fever, has been found in Northern Tan- 
zania. Assessment of the quality of health care 
for lower respiratory tract infection from the cli-
nicians’ performance has rarely been performed. 
Methods: A cross sectional descriptive study us- 
ing the qualitative and quantitative approaches 
for assessing clinicians and patient files from 11 
health facilities of Kilimanjaro region. The facili-
ties were of 4 different levels of public health 
care delivery and 1 private independent hospital. 
Results: Medications for LRTI were highly vari-
able in 346 files and from attempts of treatment 
reported in 53 clinician’s interviews. No file 
showed attempts for assessing the severity of 
Pneumonia. Only 6 (11.1%) clinicians could men- 
tion causes of atypical pneumonia. Only 7 clini-
cians (13.0%) were aware of Q-fever and could 
mention the cause. The quality of clinical re- 
cords for monitoring the progress was not the 
same in all levels of care and the difference in 
availability was statistically significant as level 
of mental state χ2 (4) = 139.4; P value < 0.001, 
blood pressure χ2 (8) = 75.2; P value < 0.001, 
temperature χ2 (4) = 78.7; P value < 0.001, pulse 
rate χ2 (4) = 139.1; P value < 0.001, respiratory 
rate χ2 (4) = 197.7; P value < 0.001, auscultation 
χ2 (4) = 92.2; P value < 0.001. Conclusion: Na-
tional guidelines for LRTI in Tanzania shall in-
clude severity assessments and how to rule out 
atypical pneumonia using evidence base ap-

proaches. 
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1. BACKGROUND 
Since the beginning of WHO reports on Global Bur-

dens of Diseases [1], lower respiratory tract infections 
(LRTI) have been reported to cause considerable mor-
bidity and mortality worldwide [2-6]. They place a huge 
strain on the health budgets [7]. LRTI are responsible for 
an estimated 4% of all deaths in high income countries 
and for almost 7% of all cause mortality in low income 
countries [8,9]. 

Microbial agents causing community acquired pneumo- 
nia (CAP) are the commonest causes of LRTI in sub Sa-
haran Africa [4] in both HIV positive and HIV negative 
individuals [10]. The management of LRTI is complex due 
to the emerging drug resistant microorganisms [11]. It is 
now more evident in East Africa [12] that resistance jeop-
ardises outcome of care. Following diversity in causality, 
severity and resistance patterns guiding management of 
LRTI is of paramount importance [13]. This has resulted 
in various national and international guidelines for the 
management of CAP in the developed world [14,15]. 

The most important guide is the assessment for the se- 
verity of the LRTI to guide management options by scores. 
One of clinical scores is CURB-65 (or in its simplified 
form CRB-65) by British Thoracic Society rules [14] and 
the other one pneumonia severity index (PSI) by Ameri- 
can thoracic society (ATS)/Infectious diseases society of 
America (IDSA) [16-18]. 
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Atypical pneumonia caused by Chlamydia pneumoniae, 
Mycoplasma pneumoniae, Legionella pneumophila, Chla- 
mydia psittaci (psittacosis), Francisella tularensis (tulare- 
mia), and Coxiella burnetii (Q fever) [19,20] tends to 
present as a severe form of LRTI. Studying the epidemi- 
ology of atypical pneumonia is emerging to be of vital 
importance in East Africa (tropic countries) as in the 
temperate areas [21]. Currently, the incidence of infec-
tions with atypical micro-organisms such as Q-fever [22] 
or Legionella [23] is unknown, while those with known 
trends HIV and TB are further studied [24-26]. However, 
there is an advance in the management of atypical patho- 
gens causing LRTI in developed temperate countries [27- 
29] than in the tropics. This scenario might be explained 
by the difficulty in culturing and the expense of serolo- 
gy. The guidelines for management of LRTI and atypical 
pneumonia will be more useful in the tropics diagnostic 
facilities and treatment options are often suboptimal. 

While almost all high-income countries have national 
guidelines on LRTI’s, there are only few countries in 
sub-Saharan Africa using LRTI guidelines [17]. Coun- 
tries with a particular guideline in LRTI often do not 
actively monitor the adherence of such guidelines [30]. 
Evidence exists in that guidelines for LRTI in sub-Sa- 
haran Africa are often not followed, leading to longer 
hospital stay and increased mortality [30-32]. 

In Tanzania, patients with LRTI are managed by the 
standard treatment guideline [33]. Little is known about 
health care workers’ (HCW) theoretical knowledge of 
LRTI and their daily practice for LRTI. Moreover, there 
is little insight in barriers they may experience while 
trying to provide optimal care, such as limited diagnostic 
facilities or lack of antibiotics. The aim of this project 
was to assess the current diagnostic and treatment prac-
tices in patients with LRTI in different health care set-
tings in Tanzania. 

2. METHODS 
2.1. Study Design 

The cross sectional study using both qualitative and 
quantitative methods. The study was conducted in the 11 
hospitals of different levels of care in Tanzania. 

The study population included health care providers (cli- 
nicians) from 11 facilities of Kilimanjaro region in north- 
ern in Tanzania. The 10 facilities were public with 4 dif- 
ferent levels of health care i.e. 1 zonal referral, 1 regional 
hospital, 4 district hospital and 4 health centers and the 
11th was the independent private church based hospital. 
Data was collected by a semi-structured interview with 
HCW on their management of LRTI and 2 assessments 
of case record files of admitted patients with a LRTI. 

By purposive sampling technique only clinicians who 
have been working in internal medicine and or outpatient 
and causality, where patients with lower respiratory tract 

infections have been attended. From the list of clinicians  
available in the facility, a sample that covers a half or 
more of the clinicians was framed. 

2.2. Sampling 
Clinicians who have been working in internal medi- 

cine or outpatient clinic for the past 12 months with the 
possibility of seeing patients with LRTI were selected. 
Within the sample all levels clinicians at a proportion of 
50% or more was used (a minimum of 10 clinicians). 

For medical records, files of the patients who have 
been admitted in the hospital primary due to lower respi- 
ratory tract infection selected. By purposive sampling 
technique, hospital files were recruited from the list ad-
mitted patients with LRTI. Hospital files that show ad-
mission history in the past 6 months to 1 year was col-
lected. Files of the patients admitted with many different 
diseases and files of the patients who have never been 
admitted were excluded. 

2.3. Data Collection 
Semi-structured interviews on dummy patients were 

conducted to study the current practice by clinicians. Two 
dummy cases of different presentation were described 
and then clinicians were asked to give responses on what 
they think might be appropriate in managing the patient 
with lower respiratory tract infection. Two dummy cases 
were used in the interview reflecting severity of illnesses. 
A first case was for a 55 year old male who presented 
with cough for 10 days, fever and shortness of breath. A 
second one was for 68 year old woman who presents at 
the OPD (Out-Patient Department) with a history of 
productive cough for one week, a breathing rate of 32 
breaths/min and a blood pressure of 85/55 mmHg. 
Where the information was further needed probing for 
inner insight was done. Guided interviews were used to 
collect information from clinicians regarding what is 
used in reaching the diagnosis, assessing the severity of 
disease and treating the patients. 

A guided data extraction was executed so as to com- 
pare current healthcare as provided with care as recom- 
mended. A review of patient files for the diagnoses and 
prescriptions was conducted. Then all files that were indi- 
cated by the admission book to contain any of the diag- 
nosis of lower respiratory tract infection were recorded 
by registration numbers and then traced in the medical 
record unit. Matched names and hospital registration 
number was used to recruit files into the study. 

2.4. Data Analysis 
Data from the questionnaires and case report forms 

were entered in Microsoft Access 2007 database. Data 
cleaning was done by the principle investigator and  
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the IT data manager. Data were stored in a database with 
two data sets made by Microsoft Access 2007. Data on 
records and those from the interviews were analyzed by 
STATA v10 StataCorp, TX, USA). 

Narratives were manually analyzed by Excel 2007, 
transcription into themes which were coded by footnotes 
and sub-coded into various categories which were then 
manually counted so as to gather summary information. 
For each striking finding in the qualitative narrative that 
provides evidence, was explored and described into 
meaningful results from which we could draw conclusion 
of the study we have conducted. 

2.5. Ethics 
Ethical approval was obtained from Local Ethical com- 

mittee of Kilimanjaro Christian Medical College bearing 
number 477. Then a letter of approval was submitted to 
the regional medical officers and districts medical offic-
ers, then to Medical officer in-charges of the hospital 
facilities. Before the interviews the medical officer in 
charges and hospital administrators were given a leaflet 
of study information. Then a written signed consent was 
obtained for accessing hospital files. In parallel to this, 
hospital administration teams will be asked for arranging 
appointments the interviews, and then the consent was 
obtained from health workers. Information from the pa-
tient’s files was entered using new codes that have been 
defined by the study designed. 

3. RESULTS 
3.1. From the Interviews 

We were able to study a total of 53 narratives from the 
clinicians’ interviews and 346 case report forms from 365 
patient files were collected from 11 health facilities (19 
files were excluded by age and diagnosis) (see Table 1). 
From the interviews, one had to be excluded because it 
was incomplete. Table 2 shows an overview of the num- 
ber of interviews and CRF per facility. A total of 54 in-
terviews with an asymmetrical distribution of qualifica-
tions and an average experience of 7.7 years ± 8.3 years, 
minimum of 0.17 years and a maximum of 38 years. 

Fourteen (25.9%) reported having had training for di- 
agnosis and management of TB, LRTI and/or TB in HIV- 
infected patients or training in LRTI in children. 

Regarding the causes of atypical pneumonia only 6 
(11.1%) clinicians could mention microorganisms caus-
ing atypical pneumonia. Chlamydia spp was mentioned 
five times, Legionella spp three times, Mycoplasma spp 
three times and Coxiella burnetii once. From these clini-
cians three were medical officer registrars; one was a 
resident, one a junior specialist and one a senior special-
ist. Only 7 clinicians (13.0%) Clinicians-mentioned to be 
aware of Q-fever and could mention the cause of Q-fever. 
Three of these clinicians were medical officer registrars 
from the designated district hospitals (Church supported), 
three were residents from the referral hospital and one 
was a junior specialist from the referral hospital. 

None of the clinicians interviewed mentioned a scor- 
 

Table 1. Summary of the hospital facilities, clinicians and patients studied. 

Facility CODE Level of facility Support District location No. of interviews No. of case report files 
F01 District hospital Government based Hai District 8 41 
F02 Health center Government based Hai District 4 21 
F03 Regional hospital Government based Moshi District 6 31 
F04 District hospital Government based Siha District 5 14 
F05 Health center RK church based Siha District 2 18 
F06 District hospital Government and church based Moshi Rural District 8 41 
F07 Independent hospital Church based Moshi Rural District 5 30 
F08 Health center Government based Moshi District 5 25 
F09 District hospital Church based Moshi District 4 30 
F10 Health center Government based Moshi Rural District 2 21 
F11 Referral hospital Government and church based Moshi District 6 93 

 
Table 2. Clinicians’ experience of working for the respiratory diseases by the level of qualification. 

Duration of experience in years 
Qualification of the HCW 

Total 
CO AMO MO registrar Resident Jr Spec Sr Spec 

<1.00 5 1 1 0 0 0 7 
1.00 - 4.99 8 5 2 4 1 0 20 
5.00 - 9.99 4 6 1 0 0 1 12 

10.00 - 24.99 5 6 0 0 0 1 12 
25.00+ 0 1 1 0 0 0 2 
Total 22 19 5 4 1 2 53 

HCW = health care worker, CO = clinical officer, AMO = assistent medical officer, MO reg = medical officer registrar, Res = resident, Jr Spec = junior special-
ist, Sr Spec = senior specialist. 
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ing system like PSI or CRB-65. Some clinicians men- 
tioned the use of some parameters of the CRB-65 in their 
assessment of severity; however they did not refer to the 
specific scoring system. The level of consciousness was 
mentioned by 5 (9.3%) clinicians and the respiratory rate 
by 14 (25.9%). Age was only mentioned once and the 
level of blood pressure was not mentioned at all. As- 
sessment of severity was mostly mentioned to be done on 
clinical findings related to the respiratory system and 
other results of the laboratory investigations. Decision to 
admit or to treat the patient at OPD is shown in Table 3. 

There was no clear evidence on what guides clinicians 
to decide when, where and how to treat the patient with 
LRTI. A total of 50 (92.6%) clinicians would start treat- 
ment immediately after examination and/or reaching the 
provisional diagnosis. Three clinicians would say the 
patient should start with their treatment at home. One 
clinician will only start treatment immediately if the 
temperature was above the 38˚C. 

For inpatient the clinicians mainly monitor the patient 
clinically through the vital signs measured by nurses, 
clinical improvement of the patient and findings on phys- 
ical examination. Most clinicians visit their patients daily 
during ward rounds. For outpatients monitoring is more 
difficult. Most clinicians ask the patient to come back to 
the hospital if the medication does not work. Some ask 
the patient to come back after a certain amount of days 
varying from 2 to 7 days. 

Majority of the clinicians would treat the Lower res-
piratory tract infection patients empirically in the first 
attempts (see Tables 4, 5 and Tables A1-A3 where the 
later shows differences in prescriptions by the level of 
health care delivery from a referral hospital, regional  

hospital, district hospital, health centers and one inde- 
pendent church based hospital). These medications were 
mentioned to be monotherapy of benzylpenicillin, amo- 
xycillin, cloxacillin or Ampicillin. Alternatively benzyl- 
penicillin for 72 hrs followed by ampicillin first choice. 
The double combined therapy of ampicillin/benzylpeni- 
cillin with aminoglycosides was spared mostly for severe 
forms. Two clinicians mentioned combination therapy di- 
rected at both typical and atypical pathogens. One clini-
cian wanted to give erythromycin, which covers both types 
of pathogens. Erythromycin was also included as alterna- 
tive for preferred initial treatment by three clinicians. 

Third generation cephalosporin were commonly used 
in the second attempts for LRTI treatment. For example 
in the first attempt by amoxicillin orally, cephalosporin 
were 13 out of 22 for the none sever form and 7 out of 24 
for the sever one. For the IV benzylpenicillin, cepha- 
losporin were 7 out of 15 from the non severe form of 
LRTI and 6 out of 8 among the sever one. For IV ben- 
zylpenicillin and followed by oral amoxicillin, 2 out of 4 
second attempts were cephalosporin. However for amox- 
icillin/ampicillin and gentamycin, 1 or none of the sec- 
ond attempts were cephalosporin as there was a higher 
attempts to refer patients in this scenario. 

3.2. From the Files 
A total of 346 case files were studied where the aver-

age age of patients was 48.19 ± 22.02 years with a range 
of 18 to 107 years. The description of history of illness 
by the chief complaints and duration illnesses before 
presenting to the Hospital facility is described in Table 6. 
The attempts of clinician to do physical examination for 
the patients are shown in Figure 1. 

 
Table 3. Clinicians’ management fornon severe LRTI and severe LRTI. 

Criteria of the  
management Case 1 (mild LRTI)  Case 2 (severe LRTI) 

Most probable  
Micro-organisms  

causing LRTI 

161 agents mentioned from 52 Clinicians. Streptococcus  
pneumoniae 47 times (87.0%), Haemophilus influenza 20 
(37.0%), Staphylococcus spp 16 times (29.63%), Mycobacte-
rium tuberculosis 14 (25.9%). Mycoplasma 2 times (3.7%),  
Legionella pneumophila 2 times (3.7%) and Chlamydia spp 1 
(1.8%). None of the interviewed named Coxiellaburnettii. Oth-
ers Para-influenza virus, RSV, Pneumocystis jiroveci,  
Campylobacter spp, unspecified nosocomial infections. 

 

149 agents from 52 Clinicians, Streptococcus pneumoniae 44 
times (84.6%), Staphylococcus aureus 30 times (57.7%), M. 
tuberculosis 16 times (30.8%) and Haemophilus influenza 10 
times (19.2%). Legionella 8 times (5.4%), Chlamydia 6 times 
(4.0%) and Mycoplasma 6 (4.0%). Coxiellaburnetii was again 
not mentioned. Other micro-organisms mentioned included: 
PCP, Ricketsia spp, HIV, Ducli-Haemophilus, Para-influenza,  
unspecified anaerobic bacteria and fungal infections. 

Diagnostic  
tests preferred 

Chest X ray 90.6%, Full Blood Picture 58.5%, AFB test 49.1%, 
ESR 43.4%, Sputum Culture 20.8%, Blood culture 5.6%, Lung 
function test 5.6%, Bronchosopy 0.0%, BAL 0.0%. 

 
Chest X ray 78.4%, Full Blood Picture 60.8%, AFB test 58.8%, 
ESR 41.1%, Sputum Culture 25.5%, Blood culture 17.7%, Lung 
function test 5.8%, Bronchosopy 5.8%, BAL 0.0%. 

Place of  
treatment 

OPD medication at home 14.8%, Start medication at OPD then 
home 13.0%, Admit and treat in the ward 68.5%, ICU 0.0%, 
Refer immediately 1.9%, Missing 1.9%. 

 
OPD medication at home 13.0%, Start medication at OPD then 
home 11.1%, Admit and treat in the ward 64.8%, ICU 5.6%, 
Refer immediately 3.7%, Missing 1.9%. 

First choice  
treatment 

Benzylpenicillin iv or im16 (29.6%), Ampicillin and  
gentamycin 11 (20.4%), Amoxicilline oral 10(18.5%),  
Ampicillin iv 3 (5.6%), Benzylpenicilline and chloramphenicol 
2 (3.7%). Benzylpenicilln and gentamycin2 (3.7%), Ampiclox 
(cloxacillin and ampicillin) 2 (3.7%), Chloramphenicol single 
therapy2 (3.7%), Amoxicillin-clavulanic acid and azithromycin 
1 (1.9%). 

 

Amoxicillin 24 (44.4%), Benzylpenicillin 814.81%),  
Benzylpenicillin and then amoxicillin 4 (7.4%), Cloxacillin 3 
(5.6%), Anti-TB treatment 2 (3.7%), Ceftriaxone 2 (3.7%),  
Cotrimoxazole2 (3.7%), Gentamycin 2 (3.7%). 
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Table 4. The second and third attempt of treatment given after treatment failure in Case 1. 

First mentioned treatment  Second attempt  Third attempt  

Amoxicilline 22 

Cephalosporin, ceftriaxone 13 

Refer 5 
Further investigations 3 

Discuss with coworkers 2 
Consider TB 2 

Cocktail of antibiotics* 1 
Continue amoxicillin treatment 2 Further investigations 2 

Benzylpenicillin chloramphenicol 2 
Refer 1 

Further investigations 1 

Erythromycin 2 
Benzylpenicillin 1 

Further investigations 1 
Cloxacillin 1 Benzylpenicillin 1 

Benzylpenicillin and gentamycin 1 Discuss with coworkers 1 
Broader spectrum antibiotics 1 Further investigations 1 

Benzylpenicilline 15 

Ceftriaxone 7 
Refer 4 

Further investigations 2 
Consider TB 1 

Add erythromycin 1 Further investigations 1 
Add gentamycin 1 Further investigations 1 
Chloramphenicol 1 Further investigations 1 

Amoxicillin 1 Ceftriaxone 1 
Cloxacillin 1 Discuss with coworkers 1 

Refer 1   
Further investigations 2   

Benzylpenicilline and amoxicilline 3 
Gentamycin 1 

Refer 2 
Chloramphenicol 1 

Further investigations 1 Ceftriaxone 1 

Ampiclox 2 
Gentamycin and chloramphenicol 1 Refer 1 

Ceftriaxone 1 Futher investigations 1 

Chloramphenicol 2 
Benzylpenicillin 1 

Ceftriaxone 2 
Amoxicillin and gentamycin 1 

Gentamycin 2 
Cotrimoxazole 1 

Further investigations 2 
Ceftriaxone 1 

Amoxicillin-clav 1 Cephalosporins 1 Consider TB 1 
Amoxicilline and gentamycin 1 Broader spectrum antibiotics 1 Further investigations 1 

Benzylpenicilline and chloramphenicol 1 Ceftriaxone 1 Refer 1 
Ceftriaxone 1 Anti-TB treatment 1 Fungal 1 

Cotrimoxazole 1 Ciprofloxacin 1 Ceftriaxone 1 
Erythromycin 1 Amoxicillin 1 Further investigations 1 

Flucamox 1 Cephalaxin 1 Discuss with coworkers 1 
Paracetamol and await results 1     

*Cocktail of antibiotics: cephalosporins, knamycin, amikcin and gentamycin. 
 

The trends of performing investigations and prescrip-
tion found from the files are shown in the Figures 2 and 
3. Most of the tests like were not performed in the health 
centers due to unavailability of the radiography at the 
level of the health centers. HIV and AFB tests were per- 
formed at a frequency of 64 and 69 times respectively. 
The frequency was determined by the strength of internal 
audits and hospital based staff motivation. HIV test re- 
sults were positive at a frequency of 33 (51.6%) and 
AFB were positive at a frequency of 22 files (31.9%). 

3.3. CURB 65 Matrix 
It was possible to ascertain the use of CURB 65 pa-

rameters in a quarter of the files we assessed. This is be-
cause there were 89 files (25.72%) with records of the 
level of mental state. The possibilities for performing 
CRB 65 from the data we captured are shown in Table 7. 
The antibiotics that were prescribed are shown in Figure 
3. Anti-TB treatment was prescribed in 27 (7.8%) of the 
cases. 
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Table 5. Second and third attempt after treatment failure in Case 2. 

First mentioned treatment  Second attempt  Third attempt  

Amoxicillin 24 

Cephalosporin, ceftriaxone 7 
Refer 3 

Further investigations 3 
Discuss with coworkers 1 

Add gentamycin 3 
Refer 1 

Further investigations 1 
Discuss with coworkers 1 

Erythromycin 2 Further investigations 2 

Cotrimoxazole 2 
Benzylpenicillin 1 

Further investigations 1 

Chloramphenicol 2 
Cephalosporins 1 

Further investigations 1 
Benzylpenicillin and amoxicillin 1 Refer 1 
More broad spectrum antibiotics 1 Consider atypical pneumonia 1 

Continue treatment with amoxicillin 1 Cotrimoxazole 1 
Anti-histamine 1 Further investigations 1 

Further investigations 2   
Refer 2   

Benzylpenicillin 8 
Cephalosporin, ceftriaxone 6 

Refer 2 
Further investigations 2 

Cloxacillin 1 
Anti-TB treatment 1 

Erythromycin 1 
Further investigations 2 

Amoxicillin 1 

Benzylpenicillin and amoxicillin 4 
Ceftriaxone 2 

Refer 4 Chloramphenicol 1 
Erythromycin 1 

Cloxacillin 3 
Ceftriaxone 2 

Refer 1 
Anti-TB treatment 1 

Available alternative treatment 1 Further investigations 1 

Anti-TB treatment 2 
Another anti-TB treatment 1 Further investigations 1 

Missing 1   

Ceftriaxone 2 
Carbendazim 1 Further investigations 1 

Add cloxacillin and erythromycin 1 If HIV positive: add cotrimoxazole 1 

Cotrimoxazole 2 
Amoxicillin 1 Further investigations 1 

Further investigations 1   
Gentamycin 2 Ceftriaxon 2 Further investigations 2 

Digoxin 1 Losartan 1 Discuss with coworkers 1 
Furosemide 1 Refer the patient 1  1 

Hydrocortisone 1 Amoxicillin and gentamycin 1 Cephalosporin 1 
IV fluids 1 Ringer lactate 1 Discuss with senior 1 

Erythromycin 1 Refer the patient 1   
Missing 2     

 
Table 6. Chief complaints as found from the files of admitted patients. 

Chief complaints Frequency Proportion No. of files with durations known Median days (range) 

Dry cough 168 50.9% 116 (69.1%) 3.50 (min 1, max 730) 

Productive cough 92 27.8% 63 (68.5%) 7.00 (min 1, max 365) 

Difficult breathing 93 28.2% 64 (68.8%) 5.00 (min 1, max 180) 

Fever 119 36.1% 80 (67.2%) 3.00 (min 1, max 365) 

Chest pain 135 40.9% 86 (63.7%) 4.00 (min 1, max 1825) 

Chest tightness 79 23.9% 48 (60.8%) 3.00 (min 1, max 730) 

The reason for admission has not been included in the analysis, because it was often not described why a patient had been admitted. 
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Level of mental state χ2 (4) = 139.4154, P value < 0.001, Blood pressure χ2 (8) = 75.2312, P value < 0.001, Temperature χ2 (4) = 
78.7069, P value < 0.001, Pulse rate χ2 (4) = 139.0601, P value < 0.001, Respiratory rate χ2 (4) = 197.7278, P value < 0.001, Aus-
cultation χ2 (4) = 92.1555, P value < 0.001. 

Figure 1. Clinical measurements that were recorded per level of facility. 
 

 
Chest x ray χ2 (8) = 130.4546, P value < 0.001, Oxygen saturation χ2 (4) = 59.3082, P value < 0.001, HIV test χ2 (4) = 41.6205, P 
value < 0.001, Sputum for AFB χ2 (4) = 29.7077, P value < 0.001, Full blood picture χ2 (4) = 163.6747, P value < 0.001, Sputum 
Culture χ2 (4) = 5.4928, P value = 0.240. 

Figure 2. Laboratory investigation as shown in the files. 
 

Table 7. The CRB-65 score of the case files in which the CRB- 
65 could be measured. 

Severity CRB-65 score frequency Proportions of  
measurable CRB-65 

Non-severe 
0 18 26.9% 
1 26 38.8% 

Mild 2 13 19.4% 

Severe 
3 10 14.9% 
4 0 0% 
5 0 0% 

3.4. Outcome of Care of the Patient Files 
The patients files showed that the majority of patients 

admitted with LRTI in the region were discharged with 
further treatments. The outcome of death was ranking the 
second of all possible outcome of care studied as shown 
in Figure 4. 

4. DISCUSSIONS 
Clinicians in Kilimanjaro region are not well informed  
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Figure 3. Antibiotics as prescribed in the patient files. 

 

 
Figure 4. Outcome of care from patients with LRTI. 

 
on the principles of management of LRTI. While Clini- 
cians are guided by the Standard Treatment Guideline 
[33] and the TB/HIV manual for Clinicians in Tanzania 
[34], hardly clinicians could mention these guidelines to 
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chest X-ray in the interviews. Sputum gram stain test 
was found to be not in practice for most of cases with 
sign and symptoms of LRTI despite attempt of request- 
ing Sputum for AFB at 25%. While there is an emphasis 
on PITC in Tanzania [35], rarely HIV test was performed 
[36] despite higher proportions of seropositive results 
among admitted patients tested. 

Clinicians often present with experience of irrational 
antibiotic prescriptions for LRTI. For example, antibio- 
tics covering gram negative pathogens aminoglycosides 
were prescribed at a proportion higher than expected. 
While unguided third generation cephalosporin were pre- 
scribed after each finding of a clinical failure. This is not 
in line with the recommendations from Tanzania standard 
treatment guideline [33] or from South Africa guideline 
on CAP for the regional perspectives [17] or internation- 
al references [28]. 

Very few clinicians had essential knowledge of atypi- 
cal pathogens and these were not covered in the empiric 
antibiotic regimen in both non-severe and severe pneu- 
monia. We could find that atypical species like Coxiella 
spp are not covered well by the experience of clinicians 
from Kilimanjaro region [22]. Therefore there is a missed 
focused for atypical pathogens, especially in patients 
with severe pneumonia. Our study brings up a concern of 
missed opportunities for diagnosis and treatment of aty- 
pical pneumonia like Q fever in Kilimanjaro region and 
so Tanzania as a representative of sub-Saharan Africa. 

The clear need for the evidence based guideline to 
treat LRTI in sub-Saharan African countries needs to set 
into practice accordingly. 

Study Limitations 
One big limitation of the study is the lack enough re- 

cords in the files as some tests might have been re-
quested, but not recorded in the files. I was hard to esti-
mate the time taken from the point of prescription to the 
point of administering the medication. 

There was a limitation of funds, that made our study 
design to be a cross-sectional rather than a longitudinal 
one. The time to conduct a follow up of patients after 
health care. This means outcome of care and the current 
practice was difficult to study as a course of association. 
Due to a limitation of funds larger sample size was not 
easily attained but through the use of qualitative design it 
will be feasible to conclude from the results. 

The design of the study contains qualitative approach 
and therefore the investigator has used semi structured 
questionnaires in which associations might be studied. 

5. CONCLUSION 
It is possible to work on the parameters for assessing 

the severity of illness for lower respiratory tract infec- 

tion. Management of lower respiratory tract infection and 
atypical pneumonia shall be guided by the local audits 
reflected by the national guidelines. 
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ABBREVIATIONS 
CAP: community acquired pneumonia  
CRF: case report forms  

LRTI: lower respiratory tract infection  
PITC: provider initiated testing and counseling 
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APPENDIX 
Table A1. The summary of treatment patterns for LRTI in the patient files within the hospitals of Kilimanjaro region. 

  Zonal Refarral 
hospital 

Regional  
hospital 

District  
hospital 

Health  
center 

Independent  
hospital Total Pearson  

Chi χ2 df (4) P value 

  n % n % n % n % n % Total   
Antibiotics Benzylpenicillin 10 9.90 19 20.88 45 49.45 18 19.78 9 9.89 191 33.4506 <0.001 

 Amoxicillin 15 12.50 11 10.48 44 41.9 37 35.24 13 12.38 205 26.4155 <0.001 
 Ampicillin 46 61.33 0 0 27 93.1 1 3.45 1 3.45 129 74.3495 <0.001 
 Ampiclox 4 25.0 2 9.52 18 85.71 1 4.76 0 0 21 13.179 0.002 
 Chloramphenicol 4 25.0 2 16.67 5 41.67 5 41.67 0 0 12 2.9636 0.564 
 Gentamycin 2 5.40 1 2.86 28 80 5 14.29 1 2.86 35 29.2360 <0.001 
 Ceftriaxone 24 48.0 3 11.54 19 73.08 2 7.69 2 7.69 26 19.4613 0.001 
 Co-trimoxazole 8 23,53 7 26.92 7 26.92 7 26.92 5 19.23 26 9.9445 0.041 
 Cloxacillin 9 34.62 0 0 17 100 0 0 0 0 17 17.8233 0.001 
 Metronidazole 24 54.55 2 10 14 70 4 20 0 0 20 23.4046 <0.001 
 Doxycycline 1 16.67 0 0 2 40 3 60 0 0 5 4.1769 0.383 
 Erythromycin 0 0.00 6 33.33 8 44.44 3 16.67 1 5.56 18 18.3013 0.001 
 Azithromycin 4 50.0 1 25 2 50 1 25 0 0 4 3.0064 0.557 
 Ciprofloxacin 1 11.11 0 0 3 37.5 2 25 3 37.5 8 8.1938 0.085 

Anti-TB treatment 10 37.04 6 35.29 8 47.06 0 0 3 17.65 17 13.2505 0.010 
Anti-retrovirals 5 62.50 1 33.33 2 66.67 0 0 0 0 3 6.6865 0.153 
Bronchodilators Aminophylline 10 15.63 8 14.81 25 46.3 17 31.48 4 7.41 54 7.2743 0.122 

 Salbutamol 8 25.0 1 4.17 13 54.17 6 25 4 16.67 24 2.1817 0.702 
 Hydrocortisone 15 36.59 4 15.38 18 69.23 2 7.69 2 7.69 26 8.4970 0.075 

 
Table A2. The summary of Additional treatment options for LRTI found in the patient files hospitals of Kilimanjaro region. 

  Zonal Refarral 
hospital 

Regional  
hospital 

District  
hospital 

Health  
center 

Independent  
hospital Total Pearson  

Chi χ2 df (4) P value 

  n % n % n % n % n % Total   
Anti-pain Asprin 9 56.2 0 0 1 14.29 6 85.71 0 0 7 15.3718 0.004 

 Diclofenac 4 14.8 1 4.35 12 52.17 8 34.78 2 8.7 23 4.5277 0.339 
 Ibuprofen 0 0.0 0 0 2 22.22 1 11.11 6 66.67 9 27.1467 <0.001 

Paliative  
medication Cough Syp 2 3.1 7 11.11 22 34.92 22 34.92 12 19.05 63 34.1011 <0.001 

 IV infusion 18 36.7 9 29.03 18 58.06 2 6.45 2 6.45 31 16.2837 0.003 
 Vitamin B complex 2 7.4 5 20 12 48 6 24 2 8 25 7.7523 0.101 
 Oxygen 10 58.8 0 0 7 100 0 0 0 0 7 13.7781 0.008 

Anti-histamine Prednisolone 4 26.7 0 0 7 63.64 1 9.09 3 27.27 11 5.5537 0.235 
 Chlorpheniramine 0 0.0 0 0 3 18.75 11 68.7 2 12.5 16 28.2253 <0.001 

 
Table A3. The summary of treatment options for co-morbidities among patients presenting with LRTI as done by clinicians in the 
hospitals of Kilimanjaro region. 

  Refferal  
hospital 

Regional  
hospital 

District  
hospital 

Health  
center 

Independent  
hospital Total Pearson  

Chi χ2 P value 

  n % n % Frequency % Frequency % Frequency % Total   
Anti-malaria  

treatment Quinine 5 23.8 2 12.5 14 87.5 0 0 0 0 16 12.1769 0.016 

 ALU 3 11.11 1 4.17 13 54.17 10 41.67 0 0 24 11.7553 0.019 
Anti-worms Mebendazole 0 0.00 3 42.86 1 14.29 3 42.86 0 0 7 14.5827 0.006 

 Albendazole 1 12.5 3 42.86 3 42.86 1 14.29 0 0 7 8.9843 0.061 
Anti-acids Omeprazole 6 40.00 1 11.11 7 77.78 1 11.11 0 0 9 4.3397 0.362 

Cardiovascular  
medication Furosemide 32 62.75 2 10.53 11 57.89 3 15.79 3 15.7

9 19 40.9197 <0.001 

 Captopril 13 93.8 0 0 0 0 1 100 0 0 1 33.1019 <0.001 
 Digoxin 7 58.33 1 20 2 40 1 20 1 20 5 6.8317 0.145 
 Nifedipine 7 46.67 0 0 6 75 2 25 0 0 8 5.5251 0.238 

Anti-diabetic  
treatment Metformine 2 66.67 0 0 1 100 0 0 0 0 1 2.9628 0.564 

 Diabenes 1 33.33 0 0 2 100 0 0 0 0 2 1.9613 0.743 
 Insulin 2 40 0 0 2 66.67 1 33.33 0 0 3 1.2589 0.868 

Note: These were the medications used to treat comorbidities and differential dignoses reported in the files of patients admitted for symptoms that were mi-
micking or related to lower respiratory tract infections.  


