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Abstract
Background: A significant increase in cardiac surgery has been observed globally, with prolonged length of  stay (LOS) still 
prevalent due to post-operative complications. Physiotherapy pre and post cardiac surgery is known to reduce these complica-
tions and LOS, however cases referred for physiotherapy is unknown. 
Objective: The study aimed to describe the profile and pre- and post-operative referrals to physiotherapy of  patients admitted 
to the cardiothoracic unit at a selected hospital in Tanzania over a four-year period.
Method: Descriptive, retrospective design. A data extraction sheet was used to capture demographic, cardiac disease, ICU and 
hospital LOS, post-operative complications and physiotherapy referral data of  all patients ≥18 years of  age.  
Results: 105 cardiac surgeries were performed. Patients’ mean age was 30.6 years (SD=10.48) and 54.3% (n=57/105) were fe-
male. Cardiac surgeries performed declined from 48.6% (n=51/105) in 2010 to 10.5% (n=11/105) in 2013. Cardiac arrest (33%, 
n=7/21), pneumonia (19%, n=4/21) and lung collapse (4.8%, n=1/21) were the notable documented post-operative compli-
cations. ICU mortality was highest (72,7%, n=8/11). Only 1% (n=1/105) of  cases were referred pre-operatively versus 77.7% 
(n=80/103) post-operatively for physiotherapy.
Conclusion: Cardiac surgeries were reduced annually but the post-operative complications need to be reduced. Pre-operative 
physiotherapy referral may reduce pneumonia and lung collapse following cardiac surgery.
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Introduction
Since the introduction of  cardiac surgery in the late 
1950s, the number of  cardiac procedures has increased 
significantly1. Indeed, the leading diseases in the Global 
Burden of  Disease 2010, showed that cardiovascular and 
circulatory diseases were the leading diseases (11.8%), 
with the majority of  these diseases amenable to surgi-
cal intervention2. In 2019, Vervoort, Meuris, Meyns and 
Verbrugghe3 also confirmed that the burden of  cardio-
vascular disease (CVD) is increasing and is the leading 
cause of  death globally3. Vervoort et al.3 states that CVD 
accounts for approximately 17.5 million deaths globally 
every year, of  which 80% occurs in low and middle-in-

come countries. Therefore, a significant increase in the 
number of  patients with cardiovascular diseases requiring 
cardiac surgery has been observed3 globally and specifi-
cally in these low and middle-income countries3,4. There 
is only one cardiac surgery centre per 38 million inhabi-
tants in sub-Saharan Africa, excluding South Africa, with 
only one cardiothoracic surgeon per 4 million people, ac-
counting for only 1% of  that total global capacity3. Ver-
voort et al.3 reported that “on a population level, ready 
access to cardiothoracic surgery is proportional to the 
economic status of  the patient” and this results in ap-
proximately 4.5 billion people that do not have access to 
cardiac surgery3. In Africa, cardiovascular disease account 
for 9.2% of  total deaths occurring on the continent an-
nually, with reported hospital mortality reaching 9.2% in 
Cameroon and 21.9% in Tanzania5. Tanzania experienced 
a rapid increase in cardiovascular diseases, approximately 
26% annually6.
Unlike other types of  surgery, cardiac surgeries are ex-
pensive, demanding well-organized facilities equipped 
with the necessary equipment and qualified experts. Al-
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though there has been a variation of  cardiac surgery data 
widely as some countries do not include private hospitals, 
while others do7; it has been reported that 234 million 
major cardiac surgery procedures are performed global-
ly per annum8. Almost 73.6% of  these cardiac surgeries 
were performed in developed countries which consists of  
30% of  the world’s population. This indicates that 70% 
of  the world population living in low and middle-income 
countries do not have access to this service3. Countries 
like Brazil, which is among the developing countries, per-
form about 70 000 cardiovascular procedures annually 
and almost 20 000 pacemaker implantations9. In contrast 
to this, seven procedures were performed in Zambia with 
the assistance of  visiting cardiac surgeons in 201110, while 
Nigeria, reported 51 cardiac surgeries performed for a 
period of  eight years at the Lagos University Teaching 
Hospital11. In Tanzania, 105 procedures were reported 
over a period of  one year from May 2008 to June 200912.

In Tanzania, the plans to establish a cardiac unit started 
in the early 1970s but could not mature till 2005. In 2005, 
a strong commitment by the government was taken to 
establish this cardiac unit that included sending the team 
of  staff  to train in various institutions12. This team com-
posed all various cadres of  staff  required to make a com-
plete cardiac team. Further commitment was also neces-
sary to acquire the equipment and tools that was managed 
successfully12. In 2007, appropriate measures were taken 
to officially start open heart surgery that started as of  
the 21st May 2008. By June 2009 a total of  105 cases had 
been operated at Muhimbili National Hospital in Dar es 
Salaam, Tanzania12.

In the case of  Tanzania, the country has been incurring 
high costs by sending patients with cardiovascular relat-
ed complications to India for cardiac surgeries and other 
related treatment. In the 2011/12 financial year, the Tan-
zanian Ministry of  Health and Social Welfare (MoHSW) 
was expected to spend 13 billion shillings for treatment 
of  cardiac patients outside the country6. This accounted 
for 64.9% of  all patients who were referred abroad for 
treatment in 2011/ 2012, a huge burden on the country’s 
economy. As a result, the government was finalising con-
struction of  a complex for cardiac surgery at Muhimbili 
National Hospital (MNH). The complex was considered 
as a part of  the long-term measures undertaken to build 
national capacity in taking care of  cardiovascular cases in 
Tanzania6.

The management of  patients undergoing cardiac surgery 
requires a multidisciplinary team approach in all phases 
of  pre- and post-operative care. In the process of  manag-
ing patients, there are numerous complications which may 
arise, such as pulmonary complications, bad posture and 
paralysis which could require the intervention of  a phys-
iotherapist. However, the position of  physiotherapists in 
the prevention or reduction of  these complications with 
other cardiac multidisciplinary team members is not well 
defined, as noted by Moreno et al.13. This could be due to 
a lack of  clarity on the role of  physiotherapy in this field 
of  study, which leads to team members questioning the 
necessity of  having physiotherapists in the cardiac team14. 
This ambiguity is also present in Tanzania; as other mul-
tidisciplinary team members concur with McAuley15 who 
argue that physiotherapy is only beneficial when offered 
to the at-risk patients who are prone to develop chest 
complications. On the other hand, others, Miranda et al.16 
argue for the necessity of  physiotherapy, stressing the fact 
that it is essential in pre- and post-operative phases of  
cardiac surgery.

While the discussion persists, cardiac surgery continues 
and patients are prone to develop complications. Physi-
cal and pulmonary complications namely poor posture, 
hemiparesis, atelectasis, impaired gaseous exchange and 
reduced functional residual capacity of  the lung are 
among the post-operative complications13,17,18. For ex-
ample, the incidence of  atelectasis increases following 
anaesthesia during surgery which leads to pulmonary 
complication19. In Tanzania, these post-operative com-
plications following cardiac surgery were and are still a 
cause of  prolonged hospitalisation of  up to 50 days12. To 
grapple with these complications, the literature suggests 
early and effective post-operative multidisciplinary team 
intervention involving physiotherapists.14 In Tanzania, 
physiotherapists are allowed to act as first contact/au-
tonomous practitioners20 however, there is still a reported 
dependence on the referrals from Cardiothoracic Sur-
geons that can influence early intervention21. However, 
in Tanzania, to date only one study by Nyawawa et al.12, 
has described the frequency and type of  cardiac surgeries 
since the development of  the cardiac unit at Muhimbili 
National Hospital (MNH) in 2007 and the start of  the 
first cardiac surgery procedure in May 2008 and the relat-
ed complications post-surgery in one year.
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Therefore, the aim of  this paper is to describe the pro-
file of  the patients admitted to the cardiothoracic unit of  
MNH in Dar es Salaam, Tanzania from 1 January 2010 to 
31st December 2013 and their referrals to physiotherapy 
both pre-operatively and post-operatively.

Methods
Selection and Description of  Participants
The study was conducted at MNH, which is the largest 
referral and teaching hospital in Dar es Salaam, Tanzania. 
The study sample included all patients ≥18years of  age 
who underwent cardiac surgery from 1 January 2010 to 
31 December 2013. Post-operative patients transferred 
from other cardiac units, both within and outside of  Tan-
zania were excluded from the study. At the time the study 
was conducted MNH was the only hospital in Tanzania 
with a cardiac unit performing cardiac surgeries and thus 
the focus or interest of  this study was only regarding the 
cardiac surgery cases and care processes of  patients ad-
mitted directly to and operated on at MNH providing a 
baseline for cardiac surgery in Tanzania.

Technical Information
Ethics approval to conduct the study was obtained from 
the Research Ethics Committee of  the University of  the 
Western Cape (Ethics Registration Number:14/2/7) and 
the management of  MNH (Research Clearance Number: 
545 2013/2014). Written informed consent was granted 
by the Head of  the Cardiovascular Medicine Department 
to access the data. Data was collected using a data ex-
traction sheet previously developed12 and modified for 
this study. A section that captured physiotherapy care and 
content was added to the original data extraction sheet. 
The first part of  the data extraction sheet captured so-
cio-demographic information such as age, gender, type 
of  surgery, and diagnosis as confirmed by electrocardio-
gram (ECG). The second part captured clinical related in-
formation such as the number of  days in hospital, namely 
pre-operative, ICU and post-operative periods separately. 
The third section captured the outcomes of  management, 
namely complications, discharge information and mortal-
ity. The last section captured information with regards to 
physiotherapy referral numbers pre- and post-operatively. 

The data extraction sheet was piloted for content validity 
and reliability and to test and establish the time accuracy 
of  the data sheet in all four sections and to determine 
if  any improvement was needed before applying it. The 
content was valid and was found to cover the appropriate 
and necessary information. The data extraction sheet was 
found to be reliable and took 15 – 20 minutes to com-
plete for one patient record. Data from all patient records 
from patients who were admitted during 1 January 2010 
to 31 December 2013, and fit the inclusion criteria were 
examined and captured in the data extraction sheet by 
the researcher and trained research assistant (a qualified 
physiotherapist with good knowledge of  medical termi-
nology and the data extraction process). Data from the 
data extraction sheet was entered into a Microsoft Excel 
Spreadsheet and checked and verified for accuracy. The 
excel was imported into SPSS version 22 for statistical 
analysis.

Statistics
Descriptive statistics was used to summarize the socio-de 
mographic data, characteristics of  cardiac surgery,   du-
ration of  hospital stay (i.e., pre-, ICU and post-opera-
tive stay), outcome of  management and physiotherapy 
number of  referrals pre- and post-operatively. Data was 
analysed using the Statistical Package for Social Sciences  
(SPSS) version 22 and presented using frequency tables 
and figures. Data was expressed in means, standard devi-
ations and percentages.

Results
Medical records of  a total of  105 adult (≥18years) cardiac 
cases who underwent cardiac surgery between 1 January 
2010 to 31 December 2013 were reviewed. 

The profile of  cardiac surgery cases
More than half  (54.3%, n= 57/105) of  the sample were 
females and the mean age of  the sample were 30.6 years 
(SD=10.48).
Figure 1 demonstrates the annual decline of  cardiac 
surgery procedures performed at the hospital. In 2010, 
48.6% (n=51/105) had cardiac surgery. This number de-
creased yearly to 10.5% (n=11/105) by 2013.
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Rheumatic heart disease accounted for the majority of  
cases that underwent cardiac surgery (74.3%, n=78/105) 
followed by congenital heart disease (12%, n=13/105) 
and pericardial conditions 11% (n=12/105) as illustrated 
in Figure 2. The majority of  cardiac procedures conduct-
ed in the four-year period at MNH included mitral valve 
involvement (71.4%, n=75/105) with or without any oth-
er heart valve repair. Pre-operative diagnosis confirmed 

by ECG, showed that a combination of  mitral valve dis-
ease plus tricuspid valve regurgitation accounted for one 
third (32.4%, n=34/105) of  the cases, a combination 
of  mitral valve disease plus atrial valve involvement ac-
counted for 6.7% (n=7/105), while mitral valve without 
a combination of  any other valve disease accounted for 
(29.5%, n=31/105). Almost 42% (n=44/105) of  all car-
diac patients operated at the hospital had double valve 
replacement or repair.

 

Figure 1: Distribution of the number of adult cardiac surgeries performed/year (n=105) 

 

Figure 2: Distribution of the types of cardiac conditions 
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The number of  days stayed in hospital was captured and 
divided into pre-operative and post-operative length of  
stay (LOS) in days. Pre-operative stay was calculated from 
the day of  admission to the day of  surgery. The mean 
LOS in the pre-operative phase was 38.4 (SD=36.1) days. 
More than half  (52.4%, n = 55/105) of  the cardiac pa-
tients had a pre-operative hospital LOS above 28 days 
with (14%, n=15/105) operated on within one week (1-8 
days) of  their hospital admission (Figure 3). Post-opera-
tive LOS was divided into ICU LOS and ward LOS. The 

mean ICU LOS was 6.4 (SD=5.3) days. The majority of  
the cardiac patients (85.4%, n=88/103) stayed in ICU for 
a period of  1-8 days (Figure 3). Only 2% (n=2/103) of  
the cardiac surgery patients had prolonged ICU stay of  
more than 28days (Figure 3), 36days being the maximum 
ICU LOS. The mean ward LOS following cardiac surgery 
was 12.2 (SD= 7.8) days. A third (33%, n=31/95) of  the 
cardiac surgery patients had a ward LOS of  8 days while 
49.5%  (n=47/95) of  the cardiac surgery patients had a 
ward LOS of  9 to 20 days (Figure 3).

Outcome of  management
In this study, the outcome of  management is defined as 
the number of  patients who developed post-operative 
complications, the type of  complications and mortality.
A total of  20.4% (n=21/103) developed post-operative 
complications. The post-operative complications noted 
were based on what was documented in the patient med-
ical folders by the doctor. The documented and notable 

type of  post-operative complications included cardiac ar-
rest, pneumonia and lung collapse (Table 1), the last two 
being of  interest to physiotherapists. Other pulmonary 
complications such as respiratory failure with ventilatory 
support >48 hours acute lung injury (ALI) including as-
piration pneumonitis, transfusion-related ALI (TRALI), 
acute respiratory distress syndrome (ARDS) and pulmo-
nary embolism were not documented in the 105 records 
reviewed.

 

Figure 3: Pre- and Post-Operative Length of Stay (days) 
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A total of  11 deaths were recorded. These 11 cases had 
a mean LOS of  9.4 (SD=12.7) days. Two (18.2%) car-
diac patients died whilst still in theatre. The majority 
of  deaths were in ICU (72.7%, n=8/11) and only 9.1% 

(n=1/11) died in the ward. A summary of  the outcome 
of  all (n=105) cardiac surgery patients is also shown in 
Table 2. A total of  89.5% (n=94/105) of  patients were 
discharged home.

Table 2: Outcome following cardiac surgery (n=105) 

Patients outcome                            Frequency (n)               Percentage (%) 

Discharged home                                    94                                   89.5 
Died in the theatre                                   2                                     1.9 
Died in ICU                                             8                                     7.6 
Died in Ward                                           1                                      1.0 
Total                                                        105                                  100 

*ICU: Intensive Care Unit 

 

 
Referral for physiotherapy management
Referral in this study was defined as a formal written re-
ferral from the Cardiac Surgeon. Only 1.0% (n=1/105) 
of  the cardiac patients were referred for physiotherapy 
management pre-operatively while more than three quar-

ters (77.7%, n=80/103) of  the patients were referred for 
physiotherapy management post-operatively. Most of  the 
cardiac patients were referred for physiotherapy manage-
ment on the first day post-operative (70.0%, n=56/80) as 
presented in Table 3. Physiotherapists could also treat pa-
tients on instruction or referral from Anaesthesiologists.

 

Table 1: Distribution of the type of post-operative of complications (n=21) 

Type of complication                                   Frequency (n)               Percentage (%) 
Cardiac Arrest                                                   7                                           33.3 
Pneumonia                                                        4                                           19.0 
Sceptic Wound                                                  3                                           14.3 
Ascites                                                               3                                           14.3 
Hemiparesis                                                       2                                            9.5 
Endocarditis                                                       1                                            4.8 
Lung Collapse                                                    1                                             4.8 
  

 

Table 3: Distribution of the referral for physiotherapy management (n=103) 

Patients referred                             Frequency (n)                           Percentage (%) 
Pre-operative  
Yes                                                                1                                        1.0 
No                                                                104                                     99.0 
Post-operative* 
Yes                                                                80                                       77.7 
No                                                                  23                                      22.3 
Number of Days Referred Post-operative* 
First Day                                                        56                                       70.0 
Second Day                                                    16                                       20.0 
Third Day                                                        4                                         5.0 
After Third Day                                               4                                         3.0 
*n=103 as 2 patients died in theatre. 
  

 

Table 1: Distribution of the type of post-operative of complications (n=21) 

Type of complication                                   Frequency (n)               Percentage (%) 
Cardiac Arrest                                                   7                                           33.3 
Pneumonia                                                        4                                           19.0 
Sceptic Wound                                                  3                                           14.3 
Ascites                                                               3                                           14.3 
Hemiparesis                                                       2                                            9.5 
Endocarditis                                                       1                                            4.8 
Lung Collapse                                                    1                                             4.8 
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Discussion
The study identified 105 cardiac cases over the four-year 
study period of  interest with more than half  of  the cases 
being female who were young. The main reason for cardi-
ac surgery was due to Rheumatic Heart Disease. Cardiac 
arrest, pneumonia and lung abscess were the most prev-
alent complications documented post-operatively. The 
majority of  deaths occurred in the ICU. Referral to phys-
iotherapy was mainly post-operative via written referral 
from the Cardiac Surgeon with only one percent being 
referred pre-operatively for physiotherapy intervention.

A decrease of  annual cardiac surgeries from 48.6% in 
2010 to 10.5% in 2013 was observed in this study. Al-
though this study only focused on patients above 18 years 
of  age, there is still an overall significant decrease in car-
diac surgeries when compared to previous studies which 
recorded 105 procedures in one year12,22. These challenges 
are common in low and middle-income countries as they 
struggle to establish and maintain cardiothoracic cen-
tres3,23,24. According to the World Surgical Association2 

cardiac surgery is an expensive procedure requiring many 
disposable consumables which are only imported from 
developed countries. In addition, cardiac surgery utiliz-
es a huge number of  resources and therefore keeping a 
cardiac centre operational requires financial stability and 
support from both the institute and the government at 
large. Politics is a further challenge to health care in de-
veloping countries. Several researchers have asserted that 
political instability of  a country and the politics within 
the working environment can easily ruin the achievement 
which has been obtained in the area of  cardiothoracic 
surgery9,11,23,25,26. It is not easy to pinpoint how politics in 
Tanzania has impacted the field of  cardiothoracic surgery, 
though it can be said that political will lacks and does exist 
from top down or bottom up especially when individuals 
lobby for change25, 27-29.
 
The present study has shown that, patients waited on av-
erage 38.35 days for surgery as opposed to an average of  
8 days reported in Senegal30. The longer pre-operatively 
stay of  the majority of  patients in this study can be as-
sociated to the lack of  consumables and limited number 
of  cardiothoracic surgeons in the unit. At the time of  the 
study and from the primary researcher’s [ARM] experi-
ence of  having worked in the cardiac unit in MNH, the 
long pre-operative length of  stay of  patients were affect-
ed by the lengthy waiting time for equipment and con-

sumables procured by the hospital from suppliers and the 
need to bring in expert staff  from abroad to assist with 
the cardiac surgeries. Expert medical staff  would also 
only come when there were more than one or two cardiac 
surgery cases to be operated on to reduce costs of  trav-
elling for one patient at a time. It has been observed that 
a longer pre-operative hospital stay is common in most 
developing countries and it seems that this will contin-
ue due to the lack of  consumables, equipment, shortage 
of  staff  and financial instability27 from which Tanzania is 
not exempted. At the MNH cardiac unit, patients were 
first attended to by a Cardiologist who does all investi-
gations to identify the magnitude of  the ailment. If  the 
condition required surgery, the patient was referred to the 
cardiac panel which involves Cardiac Surgeons and other 
members who discussed the patient before scheduling for 
surgery. The latter such as awaiting results from medi-
cal investigations and awaiting decisions from the cardiac 
panel regarding surgery could be considered as another 
set of  factors prolonging pre-operative length of  stay for 
patients reviewed in this study. This longer waiting period 
has a negative impact on the life of  patients10,31. It has 
been reported that a significant number of  patients die 
in the course of  waiting for the life-saving procedure10,31. 
This prolonged waiting period could also affect the indi-
vidual’s quality of  life and psychological well-being10,31. It 
has been reported that high levels of  anxiety and stress 
might be experienced by patients awaiting cardiac surgery 
due to concern, fear and the uncertainty of  the outcome 
of  the surgery32,33. During this period, pre-operative man-
agement could include education about the surgery, ex-
pectations after the surgery and physiotherapy such as 
breathing and general mobility and resistance exercises to 
maintain lung volume, joint range of  motion and muscle 
strength.14, 34,35

 
Physiotherapy involvement in cardiac surgery has been 
confirmed to facilitate quick recovery and promote func-
tional recovery35,36,37. The basis for the involvement of  
physiotherapy prior to cardiac surgery is to reduce the 
chances of  the development of  post-operative respira-
tory complications16. Physiotherapists are not necessarily 
being able to assert their first line practitioner status in 
Tanzania20 particularly in the cardiac intensive care unit 
and their involvement in the management of  patients 
undergoing cardiac surgery is dependent on the referrals 
from cardiothoracic surgeons21. Only 1.0 % of  patients 
in this study were referred to physiotherapy pre-opera-
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tively and 77.7% of  all adult cardiac patients operated 
on were referred post-operatively in this study. However, 
the pre-operative and post-operative referral to cardiac 
rehabilitation is an issue in most countries including de-
veloped countries38,39. As a result, this service is under-uti-
lised, which results in diminishing the effect of  the inter-
vention or the outcome of  the procedure performed.
 
In this study, pneumonia and lung collapse were some 
of  the notable documented complications post cardiac 
surgery.  It is known that physiotherapy is used before 
and after cardiac surgery and that it is thought to be ben-
eficial in reducing the risk of  pulmonary complications 
such as pneumonia and lung collapse35. Early mobilisa-
tion and breathing activities have been proven to reduce 
pulmonary complications and improve outcomes in-
cluding reducing ventilation time and length of  stay in 
general35. However, a lack of  evidence exists within this 
regard especially following cardiac surgery and a need for 
evidence-based interventions is urgently needed to assist 
physiotherapists in advocating their role in the manage-
ment of  cardiac surgery patients particularly in Tanzania. 
It is clear from this study that there is a lack of  pre-oper-
ative physiotherapy in cardiac patients that may be due to 
a lack of  evidence of  the benefits of  pre-operative phys-
iotherapy and a lack of  awareness of  cardiac surgeons of  
these benefits and need for pre-operative referral.
 
While the study is novel and provides the most current 
evidence of  the profile of  cardiac surgery patients and re-
ferral to physiotherapy in Tanzania, there are a few limita-
tions of  the study. With regards to data collection, there is 
one main health record at MNH which keeps all folders. 
However, the Cardiac Unit, paediatrics and out-patients’ 
have their Health Record Units within their complexes. 
It was a challenge to trace and access some patient medi-
cal folders, as the patients attended different clinics using 
the same medical folder used in the Cardiac Unit. While 
the latter was a challenge, the primary researcher [ARM] 
was able to retrieve all the medical records of  the patients 
admitted for cardiac surgery during the study period in-
vestigated and thus there were no missing records. In ad-
dition, however, while we were able to extract all the rele-
vant information that addressed our study outcomes, we 
considered the reliance on the doctors’ documentation in 

particular the post-operative complications as a limitation 
that may affect our results. Another possible limitation 
to our findings based on the experience of  the primary 
researcher [ARM] who had previously worked in the car-
diac unit is the small percentage of  pre-operative refer-
rals to physiotherapy that could be due to the doctor not 
documenting this referral in the patients’ medical records 
although having referred the patient verbally during the 
multidisciplinary cardiac unit team ward round. The sam-
ple of  this study was conveniently selected from one hos-
pital in Tanzania and the sample size was relatively small. 
Thus, generalization of  the findings to other Cardiac 
Centers is limited. Causal inferences cannot be made due 
to the limited data. The profile of  patients and referrals 
to physiotherapy care on the post-operative management 
will not necessarily continue to be the same. Therefore, 
caution should be exercised in interpreting the results in 
the absence of  longitudinal data. Also, caution should 
be observed when direct or parallel comparison of  this 
study is made with other studies carried out elsewhere in 
the world, due to different environmental, sampling, and 
methodological variations.
 
Conclusion 
Cardiac surgery teams at MNH need to find methods 
to maintain consistency in the number of  surgeries that 
can be performed annually to cater for the increasing 
incidence of  cardiovascular disease and improve on the 
pre-operative waiting time. Physiotherapists in the hos-
pital and Tanzania in general need to provide evidence 
for the efficacy of  pre- and post-operative physiothera-
py pre and post cardiac surgery and create awareness of  
pre-operative physiotherapy benefits amongst the cardiac 
surgeons and rest of  the cardiac team to improve refer-
ral. While the study provides evidence for the referral to 
physiotherapy post-operatively, the frequency and type of  
treatments provided post cardiac surgery are not known 
and may provide an understanding of  the role and prac-
tices of  physiotherapists in the post-operative phase of  
cardiac surgery patients in Tanzania and needs assess-
ment.  

Acknowledgement
The authors would like to acknowledge all those who 
made this study possible and ultimately contributed to its 
success.

African Health Sciences, Vol 23 Issue 2, June, 2023 343



Conflict Of  Interest
The authors declare that they have no conflict of  interest.

References
1. Wynne R & Botti M. Postoperative pulmonary dysfunc-
tion in adults after cardiac surgery with cardiopulmonary 
bypass: Clinical significance and implications for practice. 
American Journal of  Critical Care. 2004;13(5):384-393.
2. World World Surgical Association. The burden of  sur-
gical disease. 2011. Available from: http://worldsurgica-
lassociation.org/burden-of-surgical-disease/
3. Vervoort D, Meuris B, Meyns B, Verbrugghe P. Glob-
al cardiac surgery: Access to cardiac surgical care around 
the world. The Journal of  Thoracic and Cardiovascular Surgery. 
2020; 159(3):987-996.e6, ISSN 0022-5223, https://doi.
org/10.1016/j.jtcvs.2019.04.039.
4. Lima P, Cavalcante H, Rocha A, & de Brito M. Physical 
therapy in postoperative cardiac surgery: the patient's per-
ception. Revista Brasileira de Cirurgia Cardiovascular. 2011;26 
(2):244-249.
5. Mocumbi AO. Lack of  focus on cardiovascular disease 
in sub-Saharan Africa. Cardiovascular diagnosis and therapy. 
2012;2(1):74-77.
6. Ministry of  Health and Social Welfare. Budget speech 
for Tanzania health sector in 2012/2013. 2012. Available 
from: http://www.moh.go.tz/index.php/speeches/hon-
ourable-minister-s-speeches.
7. Nichols M, Townsend N, Luengo-Fernandez R, Leal J, 
Gray A, Scarborough P. & Rayner M. European cardio-
vascular disease statistics 2012. European Heart Network, 
Brussels, European Society of  Cardiology, Sophia Antipolis. 
2021. P104.
8. Weiser TG, Regenbogen SE, Thompson KD, Haynes 
AB, Lipsitz SR, Berry WR. & Gawande AA. An estima-
tion of  the global volume of  surgery: a modelling strategy 
based on available data. The Lancet. 2008;372(9633):139-
144.
9. Stolf  NA. Congenital Heart Surgery in a Developing 
Country A Few Men for a Great Challenge. Circulation. 
2007;116(17):1874-1875.
10. Musuku J, Bvulani B, Makasa E, Mwandila M, Singh 
H, Mbewe W, Kalininchecho S, Kavindele D, Mulendele 
E. & Kangwa C. Synergies in open-heart surgery in Zam-
bia in 2011. In 6th World Congress: Paediatric Cardiology 
and Cardiac Surgery, (p.5). Cape Town, South Africa: Car-
diovascular journal of  Africa. 2013;24(1):5.
11. Falase B, Sanusi M, Majekodunmi A, Animasahun B, 
Ajose I, Idowu A. & Oke A. Open heart surgery in Ni-

geria; a work in progress. Journal of  Cardiothoracic Surgery. 
2013;8(1):6-15.
12. Nyawawa ETM, Ussiri EV, Chillo P, Waane T, Lugazia 
E, Mpoki U, Luchemba R, Wandwi B, Nyangasa B, Bgoya 
J. & Mahalu W. Cardiac Surgery: One Year Experience of  
Cardiac Surgery at Muhimbili National Hospital, Dar es 
Salaam- Tanzania. East and Central African Journal of  Sur-
gery. 2010;15(1):111-118.
13. Moreno AM, Castro RR, Sorares PP, Sant'Anna M, 
Cravo SL. & Nóbrega AC. Longitudinal evaluation the 
pulmonary function of  the pre and postoperative periods 
in the coronary artery bypass graft surgery of  patients 
treated with a physiotherapy protocol. Journal of  Cardio-
thoracic Surgery. 2011; 6:62-67.
14. Westerdahl E. & Möller M. Physiotherapy-supervised 
mobilization and exercise following cardiac surgery: A 
national questionnaire survey in Sweden. Journal of  Car-
diothoracic Surgery. 2010;5(67):1-7.
15. McAuley C. Evidence-based Care: Determining the 
appropriateness of  weekend physiotherapy services in 
an acute care tertiary hospital. Physiotherapy Canada. 1999; 
51:126- 132.
16. Miranda RCVD, Padulla SAT. & Bortolatto CR. Re-
spiratory physiotherapy and its application in preopera-
tive period of  cardiac surgery. Revista Brasileira de Cirurgia 
Cardiovascular. 2011;26(4):647-652.
17. Newman MF, Mathew JP, Grocott HP, Mackensen 
GB, Monk T, Welsh-Bohmer KA, Blumenthal JA, Las-
kowitz DT. & Mark DB. Central nervous system inju-
ry associated with cardiac surgery. The Lancet. 2006;368 
(9536):694-703.
18. Masud F, Zainab A, Ratnani I, Perme C. & Vykou-
kal D. Updates on critical care management of  cardio-
vascular patients. Methodist DeBakey Cardiovascular Journal 
2011;7(4):28-33.
19. Hillegass H. Essentials for Cardiopulmonary Physical 
Therapy (3rd ed.). Missouri: Elsevier Saunders, 2011.
20. https://world.physio/membership/tanzania accessed 
19.08.2022.
21. Makalla AR, Karachi F, Phillips J. The role of  physio-
therapy in the management of  patients following cardiac 
surgery in Tanzania. Published Thesis 2013. http://etd.
uwc.ac.za/xmlui/handle/11394/4186.
22. Ussiri EV, Nyawawa ETM, Wandwi WBC, Jiang W, 
Nyangassa BJ, Mpoki U, Lugazia ER, Waane T, Chillo P, 
Janabi M, Mwandolela H, Mlay G, Kubhoja S, Kisenge 
PR, Shem T, Bgoya J. & Mahalu W. Closed Mitral Val-
votomy-a Life Saving Procedure in Facility Deprived 

African Health Sciences, Vol 23 Issue 2, June, 2023344



Countries: Experience at Muhimbili National Hospi-
tal, Tanzania. East and Central African Journal of  Surgery, 
2011;16(1):83-88.
23. Marijon E, Celermajer DS, Tafflet M, El-Haou S, Jani 
DN, Ferreira B, Mocumbi A, Paquet C, Sidi D. & Jouven 
X. Rheumatic heart disease screening by echocardiogra-
phy the inadequacy of  world health organization criteria 
for optimizing the diagnosis of  subclinical disease. Circu-
lation. 2009;120(8):663-668.
24. Velebit V, Montessuit M, Bednarkiewicz M, Khatcha-
tourian G, Mueller X. & Neidhart P. The development 
of  cardiac surgery in an emerging country: A completed 
project. Texas Heart Institute Journal. 2008;35(3):301-306.
25. Airan B. Cardiothoracic & vascular surgery in in-
dia-achievements & future goals. Indian Journal of  Thoracic 
and Cardiovascular Surgery. 2005;21(2):133-137.
26. Ghosh P. Setting up an open-heart surgical program 
in a developing country. Asian Cardiovascular and Thoracic 
Annals. 2005;13(4):299-301.
27. Pezzella AT. Global aspects of  cardiothoracic surgery 
with focus on developing countries. Asian Cardiovascular 
& Thoracic Annals. 2010;18(3):299-310.
28. Kuehn BM. Global shortage of  health work-
ers, brain drain stress developing countries. JAMA. 
2007;298(16):1853-1855.
29. Sheldon GF. Globalization and the health workforce 
shortage. Surgery, 2006;140: 354-358.
30. Kane AD, Ndiaye MB, Pessinaba S, Bodian M, Ed 
DM, Mbaye A, Diao M, Sarr M, Kane A. & Ba SA. Pace-
maker infections in Dakar: a report of  six cases at the 
Cardiology Department of  Aristide le Dantec Teaching 
Hospital. In Cardiovascular Journal of  Africa: The 10th Pan 
African Society of  Cardiology Conference and the Uganda Heart 
Association: Congress 1. 2011. (p. 8). Sabinet Online.
31. Moscelli G, Siciliani L, Tonei V. Do waiting times af-
fect health outcomes? Evidence from coronary bypass. 
Social Science Medicine. 2016 Jul; 161:151-159. https://doi.
org/10.1016/j.socscimed.2016.05.043.
32. Ramesh C, Nayak BS, Pai VB, Patil NT, George A, 

George LS, Devi ES. Effect of  Preoperative Education 
on Postoperative Outcomes Among Patients Undergoing 
Cardiac Surgery: A Systematic Review and Meta-Anal-
ysis, Journal of  PeriAnesthesia Nursing. 2016;32(6):518-
529.e2. https://doi.org/10.1016/j.jopan.2016.11.011. 
(https://www.sciencedirect.com/science/article/pii/
S1089947216304221).
33. Rosiek A, Kornatowski T, Rosiek-Kryszewska A, Lek-
sowski Ł, Leksowski K. Evaluation of  Stress Intensity and 
Anxiety Level in Preoperative Period of  Cardiac Patients. 
Biomedical Research International. 2016; 2016:1248396. Doi: 
10.1155/2016/1248396.
34. Westerdahl E. & Olsén MF. Chest physiotherapy and 
breathing exercises for cardiac surgery patients in Swe-
den-a national survey of  practice. Monaldi Archives for 
Chest Disease, 2011;75(2):112-119.
35. Westerdahl E, Lindmark B, Eriksson T, Friberg O, 
Hedenstierna G. & Tenling A. Deep-breathing exercis-
es reduce atelectasis and improve pulmonary function 
after coronary artery bypass surgery. CHEST Journal, 
2005;128(5):3482-3488.
36. Herdy AH, Marcchi PL, Vila A, Tavares C, Collaço 
J, Niebauer J. & Ribeiro JP. Pre-and postoperative car-
diopulmonary rehabilitation in hospitalized patients un-
dergoing coronary artery bypass surgery: a randomized 
controlled trial. American Journal of  Physical Medicine & Re-
habilitation, 2008;87(9):714-719.
37. Borghi-Silva A, Mendes RG, Costa FDSM, Di Lo-
renzo VAP, Oliveira CRD. & Luzzi S. The influences of  
positive end expiratory pressure (PEEP) associated with 
physiotherapy intervention in phase I cardiac rehabilita-
tion. Clinics. 2005;60(6):465-472.
38. Gravely-Witte S, Leung YW, Nariani R, Tamim H, Oh 
P, Chan VM. & Grace SL. Effects of  cardiac rehabili-
tation referral strategies on referral and enrolment rates. 
Nature Reviews Cardiology. 2009;7(2):87-96.
39. Cortés O. & Arthur HM. Determinants of  referral to 
cardiac rehabilitation programs in patients with coronary 
artery disease: A systematic review. American heart journal, 
2006;151(2):249-256.

African Health Sciences, Vol 23 Issue 2, June, 2023 345


