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Abstract  
Introduction: In Tanzania, the first case of H1N1/09 influenza was reported in September 2009.  By March 2010, the reported number of cases 

was 770 with one death.  Due to shortage of qualified human resources, essential medicines and laboratory supplies in health facilities, it was 

not known how well health-care providers in the country were prepared to deal with the pandemic.  

Methodology: The study was conducted from December 2009 to May 2010 in public hospitals and private community pharmacies in Dar es 

Salaam, Tanzania. Fifty-three prescribers and 200 dispensers were interviewed to assess their knowledge on the prevention and treatment of 

H1N1/09 influenza, and dissemination of correct information to the public regarding the pandemic.  

Results: Most participants had inadequate knowledge on the transmission, prevention and management of H1N1/09 influenza. The majority of 

prescribers knew neither the antiviral drugs recommended for the treatment of H1N1 influenza (64%) nor their adverse effects (92.5%). The 

drug dispensers’ knowledge was also inadequate regarding the transmission, prevention and treatment of H1N1/09 influenza. Forty-one 

(20.5%) salespersons without formal training in pharmaceutical or medical sciences were found dispensing and supervising the pharmacies. 

Most participants had misconceptions on how H1N1/09 virus was transmitted.  

Conclusion: The results of the study revealed gaps in the knowledge of the health-care providers on the prevention and treatment of H1N1/09 

influenza infection. This indicates the need for strengthening of health-care systems and provision of continuing education and professional 

development for health-care providers on new and re-emerging diseases in the community.  
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Introduction 

Even a mild pandemic may result in a great loss 

of life.  Therefore, an epidemic in a neighboring 

country should be enough cause for government and 

health-care systems to be alerted and get well prepared 

to contain the epidemic, should it spread across the 

border into the country. In Tanzania, the first case of 

H1N1/09 influenza was reported in September 2009. 

By March 2010, there were already 770 such cases 

and one death [1].  In a number of regions and districts 

in the country, reports were coming in of people being 

infected with the virus. The most affected area, with 

384 confirmed cases, was Mbulu district in Manyara 

region, in the north of the country. In Dar es Salaam, 

the commercial capital of Tanzania, 211 cases were 

confirmed, with the most recent detected through the 

Routine Surveillance of Influenza, reported on 17 

March 2010 [2].  

Following an epidemiological update on the 

status of H1N1/2009 influenza around the world, the 

World Health Organization (WHO) declared the end 

of the pandemic on 10 August 2010. The WHO 

predicts that, in the post-pandemic period, cases and 

outbreaks of H1N1 virus will continue to occur. It is 

therefore recommended that people continue to stay 

alert and protect themselves from the infection 

through use of vaccines, practicing hand and 

respiratory hygiene, and other necessary measures.  

In dealing with disease outbreaks, including that 

of H1N1/2009, Tanzania faces a number of 

challenges. Public health facilities often lack adequate 

trained manpower, facilities, drugs and laboratory 

supplies. Despite the growing number of private 

health facilities (particularly in urban areas), shortage 

of human resources for health remains a major 

problem. Currently, there are an estimated 5,513 

health facilities operating in the country. These 

include referral, regional and district hospitals, health 

centers, and dispensaries. According to the proposed 

staffing levels, a total of 125,924 health workers are  
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required to man these facilities. The actual number of 

currently available professional health-care workers is 

35,202. This gives a deficit of 72% for both public and 

private health facilities [3]. A number of factors have 

contributed to the poor health and social welfare 

situation as a result of the human resource crisis in the 

country. These include the Retrenchment Policy, the 

employment freeze implemented between 1993 and 

1999 to downsize the workforce, poor planning and 

forecasting of human resource requirements, and the 

emergence of HIV and AIDS [3].  

Being close to homes and thus easily accessible, 

community pharmacies play an important role as a 

source of drugs and drug information [4,5]. In 

Tanzania, community pharmacies complement public 

health facilities by providing these services, which are 

otherwise unavailable in the public facilities [6]. Poor 

quality care, shortage of skilled health-care providers, 

frequent essential medicine stock-outs and long 

waiting times in the health-care facilities are the main 

reasons people seek and buy drugs from community 

pharmacies [7]. It would therefore be expected that, 

during the outbreak of H1N1/09 influenza in 

Tanzania, many people may have visited the 

pharmacies seeking treatment and medical advice. To 

provide accurate information, drug dispensing 

personnel in the pharmacies should be well equipped 

with the knowledge on the transmission, prevention 

and treatment of H1N1/09 influenza.  

Lack of knowledge among health-care providers 

on the transmission, prevention and treatment of the 

influenza may contribute to the disease being widely 

spread in the country. Although H1N1/09 influenza is 

recognized as a public health, social, economic and 

development threat, no study has been conducted in 

the country to assess health personnel preparedness in 

terms of awareness and knowledge on the 

transmission, prevention and treatment of the disease.  

It is thus not known how well these workers are 

prepared for the management of H1N1/09 influenza 

and how well versed they are in the provision of 

accurate information on the same. This study was 

therefore performed to assess the knowledge of 

prescribers working in the public hospitals and drug 

dispensers working in private pharmacies on the 

transmission, prevention and management of H1N1/09 

influenza.  

 

Methodology 
Study area and sample size 

This cross-sectional study was conducted in Dar 

es Salaam, Tanzania, in three public municipal 

hospitals of Amana, Mwananyamala and Temeke, the 

referral Muhimbili National Hospital, and private 

community pharmacies.  

A total of 53 prescribers were interviewed from 

the hospitals. From each of the 200 private pharmacies 

selected for the study, one drug dispenser was 

interviewed. Two laboratory staff members working at 

the National Institute for Medical Research (NIMR) 

laboratory of the Ministry of Health and Social 

Welfare (MoHSW) were also interviewed. Thus the 

study involved 53 prescribers, 200 dispensers, and two 

laboratory personnel. 

 

Prescribers  

The prescribers were selected from the Out-

patient Department (OPD), Antenatal Clinic, Pediatric 

Clinic and HIV Clinic (Table 1) based on the fact that 

patients attending these clinics are highly susceptible 

to HIN1 influenza infection [8,9].  

 

Table 1. Questions on knowledge of prescribers regarding H1N1/09 influenza 

Hospital 
Number of prescribers per department in each hospital 

OPD Antenetal Clinic HIV Clinic Paediatrics Clinic 

Mwananyamala 3 2 3 2 

Temeke 3 2 3 2 

Amana 2 2 2 2 

Muhimbili 9 4 7 5 

TOTAL 17 10 15 11 
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Drug dispensing personnel 

In each of the visited 200 private community 

pharmacies, one drug dispenser was interviewed. 

Selection of the pharmacies was done on a random 

sampling technique. A list of currently registered 

community pharmacies in Dar es Salaam was obtained 

from the Tanzania Food and Drugs Authority (TFDA). 

By December 2009, there were a total of 233 

community pharmacies registered in Dar es Salaam 

(27 in Temeke, 96 in Ilala, and 110 in Kinondoni 

municipalities).  The number of pharmacies visited in 

each municipality depended on the number of 

pharmacies present in the individual municipality 

(Table 2). 

The pharmacist was the main target of the study; 

however, if the pharmacist was not available, the 

interviews were conducted on a pharmaceutical 

technician, nurse assistant, or any other person found 

dispensing drugs in the pharmacy. 

 
Knowledge assessment 

Semi-structured questionnaires were used as data 

collecting tools. Questions were designed to assess the 

awareness and knowledge of health-care providers on 

the transmission, prevention, treatment and supportive 

care of H1N1/09 influenza patients. The main survey 

questions were based on the cause of H1N1/2009 

influenza, transmission of the virus, signs and 

symptoms of the disease, readiness of health-care 

workers in providing care for infected patients, 

management of the patients, preventive measures, 

antiviral drugs used for the treatment of the disease 

and their side effects, other treatment measures, and 

detection of the virus in body fluid samples.          

A knowledge scale with equally weighted 

subquestions was used. One point was given for a 

correct response and zero for an incorrect answer. In 

the majority of the questions, interviewees were 

expected to give a certain number of correct answers. 

Such questions were scored differently. For instance, 

if a question required 8 correct answers, the scoring 

was divided into 4 parts (0, 1-3, 4-6, 7-8). If an 

interviewee could not give a single correct answer, 

he/she was regarded as having no knowledge; if 

between one and three correct answers were given, the 

interviewee had low knowledge; if between four and 

six correct answers were given, the interviewee had 

medium knowledge, and if between seven and eight 

correct answers were given, the interviewee had high 

knowledge. 

 

Interviews on personnel at the National Institute for 

Medical Research Laboratory 

Laboratory diagnosis of H1N1/09 virus was not 

performed in the study hospitals but at the NIMR 

laboratory. Samples (nasopharyngeal or nasal swabs) 

collected from suspected/infected patients were being 

sent to the laboratory at NIMR for analysis and 

confirmation of the virus. Therefore, two laboratory 

personnel working in this laboratory were interviewed 

regarding sample collection, processing, and 

confirmation of the virus. 

 

Data analysis 

Responses to questions were coded and analyzed 

using the EPI INFO 3.4 computer software version 

(Centers for Disease Control and Prevention, Atlanta, 

GA, USA). Questionnaires contained questions 

designed to gather information on socio-demographic 

characteristics and knowledge levels of respondents 

regarding H1N1/09 influenza. Chi square and Fischer 

Exact test were used to calculate P-values for 

comparison of study variables. Results were 

considered significant if P-value was less than 0.05. 

Table 2. Socio-demographic characteristics 

 

Categories of Drug Dispensers 

Number of Drug Dispensers per Municipal 

Temeke Ilala Kinondoni 

Pharmacists 9 22 31 

Nurse assistants 3 9 4 

Pharmaceutical Technician 7 35 39 

Sales person 4 19 18 

TOTAL 23 85 92 
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Permission to conduct the study and ethical clearance 

Initial permission to conduct the study in the 

selected hospitals and private community pharmacies 

was obtained from Municipal Medical In-charges and 

TFDA respectively. The written permissions were 

then submitted to medical officers in charge of the 

hospitals and owners of the pharmacies.  

Informed consent was obtained from the study 

participants.  Ethical clearance was granted by the 

Senate Research and Publications Committee of 

Muhimbili University of Health and Allied Sciences. 

 

Results 
Prescribers 

A total of 253 study participants, including 53 

prescribers (Table 1) and 200 drug dispensers (Table 

2) were interviewed. Of the prescribers, 40 (75.5%) 

were males and 13 (24.5%) were females.  Overall, the 

majority of the prescribers had high knowledge on the 

transmission (66%) and symptoms (52.8%) of 

H1N1/09 influenza. However, the majority of 

prescribers (64%) did not know the antiviral drugs 

recommended for the treatment of H1N1 influenza, 

nor their adverse effects (92.5%).  

Even among those who knew that neuraminidase 

inhibitors (oseltamivir/Tamiflu and 

Zanamivir/Relenza) were the antiviral drugs indicated 

for the treatment of H1N1/09 influenza [7,8], the 

majority (86.8%) of them could not give the correct 

dosage of these drugs.  

The results of knowledge levels of prescribers on 

H1N1/09 influenza are summarized in Table 3. 

Because of the small number of prescribers, it was not 

possible to make a quantitative comparison of 

knowledge among prescribers from the different 

departments (OPD, antenatal, HIV and pediatrics) of 

the selected hospitals.  

About a third of the prescribers (34.0%) believed 

that the virus could also be transmitted through 

contact with pigs and eating pork products. About half 

(52.8%) of them had high knowledge regarding the 

symptoms of H1N1/09 influenza; 19 prescribers 

(35.8%) had low to medium knowledge, while six 

(11.3%) could be considered to have had no 

knowledge at all. Only 10 (18.9%) prescribers were 

highly knowledgeable on the supportive care for 

patients presenting with H1N1/09 symptoms, while 

the majority (67.9%) had low to medium knowledge.  

On preventive measures taken during the 

H1N1/09 influenza outbreak, the majority of the 

prescribers had medium (28.3%) to low (17.1%) 

knowledge. Asked if they were ready to take care of 

patients with H1N1/09 influenza, 47.2% were hesitant, 

giving reasons such as lack of protective gear and the 

unavailability of antiviral drugs and vaccines.  

Results of prescribers’ responses regarding 

measures the government should take during an 

outbreak such as H1N1/09 influenza are presented in 

Figure 1. The majority (86.8%) of the prescribers 

advocated educating the public and health-care 

workers on H1N1/09 influenza. Other measures 

recommended by the prescribers included provision of 

assistance (37.7%) to infected individuals and their 

families, isolating infected people (37.4%) to curb the 

spread of the virus, and ensuring adequate availability 

of antiviral drugs, supportive care and protective gear, 

including hand sanitizers, disinfectants, gloves and 

face masks.   

On sources of information through which the 

prescribers learned about H1N1/09 influenza, the 

majority (75.5%) responded that they received 

information through mass media (television, 

newspapers and radio), the internet (30.2%) and 

information provided at the health facilities (17%). 

 

Table 3. Knowledge levels of prescribers regarding H1N1/09 flu symptoms, supportive care, pharmacological treatment, 

side effects of medications and preventive measures (n = 53) 

Questions on Knowledge of Prescribers Regarding 

H1N1/09 flu 

Knowledge Levels of Prescribers 

None Low Medium High 

Transmission 0(0%) 1(2%) 9(17%) 35(66%) 

Symptoms 6 (11.3%) 3 (5.7%) 16 (30.2%) 28 (52.8%) 

Supportive care 7 (13.2%) 14 (26.4%) 22 (41.5%) 10 (18.9%) 

Preventive measures 9 (16.9%) 17 (32.1%) 15 (28.3%) 12 (22.6%) 

Antiviral drugs 34 (64.2%) 5 (9.4%) 12 (22.6%) 2 (3.8%) 

Antiviral side effects 49 (92.5%) 2 (3.8%) 1 (1.9%) 1 (1.9%) 
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Drug dispensers 

A total of 200 drug dispensers were interviewed. 

These included 62 (30.9%) pharmacists, 81 (40.8%) 

nursing assistants, 16 (7.9%) pharmaceutical 

technicians, and 41 (20.4%) salespersons. The 

salespersons were drug dispensing personnel without 

formal pharmaceutical training (Table 2). Results on 

knowledge levels of drug dispensers regarding H1N1 

influenza are presented in Table 4.  In general, 

pharmaceutical personnel were more knowledgeable 

(p < 0.05) on the symptoms, supportive care, 

preventive measures and antiviral drugs indicated for 

H1N1/09 influenza than non-pharmaceutical 

personnel.   

While 32% of pharmaceutical personnel had low 

to moderate knowledge, 38.5% of non-

pharmaceutical personnel had no or low knowledge 

regarding the transmission of H1N1/09 virus.  No 

drug dispenser was found to have high knowledge, 

and the majority (69.7%) believed that the virus was 

transmitted through contact with pigs or eating pork 

products. About a fifth of both pharmaceutical and 

non-pharmaceutical personnel were highly 

knowledgeable with regard to the symptoms of the 

disease. Moreover, 27 (13.5%) of the non-

pharmaceutical personnel could not describe any 

symptoms of H1N1/09 influenza.  

Some of the mentioned supportive care 

measures for patients with H1N1/09 influenza 

included control of fever and pain, and giving 

adequate fluids. Only 20 (9.9%) drug dispensers had 

high knowledge regarding supportive care for the 

patients. The majority (43%) of the drug dispensers 

with no or low knowledge had no pharmaceutical 

background, while 29.5% of those with medium to 

high knowledge were pharmaceutical personnel. The 

results indicated a high correlation between level of 

training and knowledge (P < 0.01.  

Out of the 200 drug dispensers, only five 

(1.51%) could be considered highly knowledgeable 

of the antivirals used for the management of H1N1 

influenza. A large proportion (61%) of the 

dispensers, the majority (47%) of whom were non-

pharmaceutical personnel, did not know the antivirals 

recommended for the treatment of influenza. 

Moreover, the majority (92%) did not know the 

adverse effects associated with the drugs. 

To assess the awareness of the dispensers about 

H1N1/09 influenza, they were also asked if they 

knew the districts and regions most affected by 

H1N1/09 influenza in Tanzania, and the reasons for 

the high prevalence of the disease in those areas. The 

purpose was to assess their knowledge on factors that 

may enhance the spread of the virus in the 

community. In this regard the participants’ 

knowledge was between low (37.5%) and medium 

(48.5%).  

For preventive measures against H1N1/09 

influenza, the majority (81%) of drug dispensers 

advised that the government should conduct 

sensitization campaigns and educate the public 

through mass media. About a third (32.5%) of them 

Table 4. Knowledge levels of drug dispensing personnel regarding H1N1/09 flu symptoms, pharmacological treatment, side effects of 

medication, supportive care, preventive measures and awareness of areas most by the virus in Tanzania (n = 200). 

Questions on 

Knowledge Regarding 

H1N1/09 flu 

Knowledge Levels of Pharmaceutical 

Personnel 

Knowledge Levels of Non-pharmaceutical 

personnel 

P-value 

 

None Low Medium High None Low Medium High  

Transmission 5(2.5%) 57(28.5%) 7(3.5%) 0(0%) 35(17.5%) 42(21%) 2(1%) 0(0%) 0.1000 

Symptoms of flu 12(6%) 7(3.5%) 17(8.5%) 42(21%) 20(10%) 15(7.5%) 49(24.5%) 38(19%) 0.0090 

Supportive Care 6(3%) 13(6.5%) 42(21%) 17(8.5%) 27(13.5%) 59(29.5%) 33(16.5%) 3(1.5%) 0.0000 

Preventive measures 5(2.5%) 16(8%) 47(23.5%) 10(5%) 3(1.5%) 48(24%) 32(16%) 11(0.06%) 0.0000 

Antivirals for  

H1N1/09  flu 
28(14%) 4(2%) 43(21.5%) 3(1.5%) 94(47%) 3(1.5%) 23(11.5%) 2(0.01%) 0.0000 

Medicine side effects 66(33%) 7(3.5%) 4(2%) 0(0%) 118(59%) 4(2%) 1(0.01%) 0(0%) 0.0285 

Places most affected in 

Tanzania 
5(2.5%) 32(16%) 40(20%) 1(0.01%) 15(7.5%) 43(21.5%) 57(28.5%) 7(0.04%) 0.2000 
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were of the view that the most effective way to 

contain the pandemic was through vaccination. Other 

measures that they mentioned included provision of 

adequate supplies of free antiviral drugs and 

protective gear such as masks, gloves and antiseptics 

(44%), provision of assistance (44%) by mobilizing 

health-care workers into visiting affected 

communities, and isolating the infected individuals to 

contain the spread of the virus (10%).  

With regard to the effective means of 

disseminating information on disease outbreaks, the 

dispensers were required to mention the sources 

through which they received information about 

H1N1/09 influenza. The majority (88.2%) received 

information through the radio, television and 

newspapers and others (25.7%) from the internet. A 

small proportion (9.2%) responded that they obtained 

the information through literature and advertisements 

available at their places of work.  

Most (169; 84.3%) of drug dispensers responded 

that H1N1/09 influenza was a serious disease and 

needed special attention by policy makers, health-care 

providers and the community as a whole. However, 

the majority (95.4%) of the dispensers admitted that 

their lifestyles had not changed despite being aware 

that Dar es Salaam was one of the regions affected by 

the H1N1/09 influenza pandemic. The few who 

reported to have changed their lifestyles said they did 

so by avoiding contact with pigs and eating pork, 

wrongly believing that these were the main sources of 

transmission of the virus.  

 

Responses of NIMR Laboratory personnel on 

detection of H1N1 virus  

The three municipal hospitals (Amana, 

Mwananyamala and Temeke) and Muhimbili National 

Hospital that were visited to interview the prescribers 

did not perform H1N1/09 virus detection tests. The 

tests were carried out at the NIMR laboratory. To 

obtain details on how sample collection, processing 

and detection of the virus were done, two laboratory 

personnel working at the laboratory were interviewed. 

The laboratory personnel had undergone a two-week 

special training on H1N1/09 virus testing and 

specimen processing. The training included sample 

collection, storage, transportation and packing.  

The laboratory staff reported facing a number of 

challenges in conducting their work. Some samples 

were received in a bad state, mainly due to being 

subjected to poor transportation and storage conditions 

from the time they were collected to the time they 

reached the laboratory. In addition, information in the 

sample collection forms was poorly recorded.  

The laboratory personnel commented that, since 

some of the samples had not been properly stored 

during collection and transportation, their viability 

could not be guaranteed, and therefore the number of 

confirmed H1N1/09 influenza cases in Tanzania could 

have been underestimated and understated. 

 

Discussion 
The recent H1N1-09 influenza pandemic 

emphasized the need for strengthening of health-care 

systems to contain such cases in the future [12]. In 

Figure 1. Prescribers’ opinion on actions the government should take during an outbreak such as H1N1/09 flu (n = 53) 
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response to the pandemic, the Tanzanian government 

set up medical check-ups at its major entry points, 

including international airports and borders. By March 

2010, 770 H1N1/09 cases and one death [2] had been 

reported in the country.  In June 2009, the WHO 

provided Tanzania with 51,128 doses of Oseltamivir, 

an effective drug in the treatment of H1N1 influenza. 

This survey was therefore conducted at a time when 

the pandemic was being highly publicized in the 

country and around the globe. Information about 

H1N1/09 influenza was available through the media 

and internet. For effective public education and patient 

management, health-care providers were expected to 

have taken the initiative to update themselves with 

current information about the transmission, symptoms, 

prevention, and management of H1N1/09 influenza.  

To effectively deal with such pandemics, health-

care providers have to be aware and knowledgeable 

about the disease transmission, symptoms, prevention 

and treatment. In this study, prescribers working in 

public hospitals and drug dispensers working in 

private community pharmacies were found to have 

inadequate knowledge on the transmission, symptoms, 

supportive care and preventive measures of H1N1/09 

influenza, and the antiviral drugs recommended for the 

disease. Interestingly, about a third of the prescribers 

and the majority of the drug dispensers believed that 

the virus was transmitted through contact with pigs 

and eating pork products.  Results from a similar study 

conducted in India showed that about half of 791 

respondents in the general community believed that 

H1N1/09 was caused by pigs [13]. Since it is known 

that public perception or beliefs about an outbreak is 

influenced by advice and directives by officials and 

health-care providers [14], it is most likely that the 

Tanzanian public had not received correct information 

and advice during the outbreak of H1N1/09 influenza 

in the country.  

Various non-pharmaceutical interventions such as 

detection, isolation and quarantine are required to 

contain H1N1/09 influenza. In addition, a sustained 

supply of respiratory masks and other protective gear 

such as gloves and antiseptics is one of the activities 

advocated to combat the spread of the virus in the 

community. Although the majority of the prescribers 

and dispensers indicated that H1N1/09 influenza was a 

serious health problem requiring educating the public 

on its prevention measures, none of them adopted 

preventive measures necessary during an air-borne 

disease outbreak. The lack of substantial change in 

adopting preventive measures or knowledge about the 

modes of H1N1 transmission among the health-care 

providers suggests that community mitigation 

measures for H1N1/09 influenza and other outbreaks 

are unlikely to succeed if health-care providers do not 

take the leading role [15,16].  

Vaccination for H1N1/09 influenza is the most 

effective way of preventing influenza related 

morbidity and mortality [17]. In this study, only 

34.7% of the prescribers recommended vaccination as 

a way of containing the virus. Studies elsewhere have 

shown strong support for H1N1/09 vaccination among 

health-care providers. For instance, a study done in 

Canada showed that 52% of family physicians and 

72% of paediatricians agreed that seasonal influenza 

vaccines were very useful in the protection of a child's 

health. In addition, more than 70% of family 

physicians and paediatricians considered that the 

H1N1/09 pandemic vaccine would be well accepted 

by the public, and more than 80% thought that it 

would be well accepted by the vaccinators [18]. In a 

similar study done in British Columbia in Canada, 

69% of health-care workers reported intending to 

receive H1N1/09 vaccine [19]. The reasons for most 

prescribers not recommending vaccination for 

H1N1/09 influenza in this study may be due to lack of 

knowledge about the beneficial effects of vaccines and 

unavailability of these vaccines in the health facilities 

in Tanzania. 

Health facilities in Tanzania are often faced with 

severe shortages of trained human resources for 

health, and inadequate drug and laboratory supplies. 

The current doctor-to-population ratio in Tanzania is 

about 1:25,000. In addition, the work force continues 

to experience loss of skilled health workers through 

attrition [3]. As a result, prescribers in public health 

facilities experience high patient workload and may 

therefore have limited time for undergoing continuing 

education.    

In this study, out of the expected 200 

pharmacists, only 62 (31%) were available in the 

private community pharmacies. In addition, 41 

(20.5%) salespersons with no formal training in 

pharmaceutical or medical sciences were found 

supervising the pharmacies and dispensing drugs. The 

lack of knowledge among health-care workers 

regarding H1N1/09 influenza, observed in this study 

could partly be due to the lack of adequate and trained 

human resources for health in Tanzania [20].    

Successful recovery of viruses from clinical 

specimens depends on the quality of material received 

for inoculation onto cells or eggs [21]. Many viruses 

are susceptible to drying, adverse pH, and varying 

osmotic potential. For this reason samples should be 
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placed in virus transport media and stored at 4°C 

immediately after being collected at the collection site, 

and should be inoculated into susceptible cell cultures 

as soon as possible. If specimens cannot be processed 

within 48 to 72 hours, they should be kept frozen at or 

below –70°C. Nasopharyngeal and nasal swab 

samples that were received at the NIMR laboratory 

were not properly stored during collection and 

transportation. It is therefore not known whether the 

improperly stored samples may have resulted in the 

underestimation of the number of confirmed H1N1/09 

virus infection cases during the pandemic in Tanzania.  

To our knowledge, this is the first study 

conducted to assess the knowledge of health-care 

providers on H1N1/09 influenza in Tanzania. It 

provides some important information on the 

preparedness of health-care workers in dealing with 

disease outbreaks such as N1H1/09 influenza. The 

findings of this study emphasize the necessity for 

health-care workers to update themselves with 

current information on new and re-emerging diseases 

in the community. To effectively deal with disease 

outbreaks, it is imperative for the government to 

strengthen the health-care systems in terms of human 

personnel as well as medical and laboratory supplies.  

The study was conducted only in Dar es Salaam. 

The number of respondents is relatively too small for 

a social study. Further studies are recommended to 

assess the overall knowledge of different cadres of 

health-care providers and their preparedness in 

dealing with disease outbreaks in the country.  
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