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Background: In Tanzania, where over a third of the society is impoverished, the burden of NCDs which account for about two-fifths of all 
disability-adjusted life years (DALYs) and one-third of premature deaths has doubled in the past two decades. However, notwithstanding 
a wider realization of the escalating burden of NCDs across Tanzania, the link between NCD awareness and lifestyle practices at the 
population level is not well characterized. We aimed to establish the gap between NCD knowledge and healthy behaviors.
Methods: This multi-regional community-based cross-sectional study was conducted in 5 regions of Tanzania between 
September 2022 and June 2023. A 22-item standardized tool evaluating various NCD risk behaviors was used in knowledge 
assessment and a cut-off of ≥70% was used to denote good knowledge. Bivariate analyses were performed to compare knowledge 
of NCD risk factors across various NCD risk subgroups. All tests were two tailed, and the significance was set at p<0.05.
Results: A total of 5121 individuals were consecutively enrolled. The mean age was 47.2 years and females comprised over three- 
fifths (60.8%) of the participants. With regard to behavioral NCD risks, physical inactivity, unhealthy diet, smoking and alcohol 
consumption were present in 79.0%, 70.2%, 2.1% and 17.6% of participants, respectively. Moreover, biological risk factors, ie, excess 
body weight, hypertension, and diabetes were present in 68.4%, 55.8% and 13.0% of participants, respectively. The mean knowledge 
score was 77.1% and 70.3% of participants demonstrated good knowledge of NCD risk factors. Except for smoking, individuals who 
showed awareness of various NCD risk factors were found to have significant rates of risky behaviors.
Conclusion: Despite sufficient NCD risk knowledge, incongruent lifestyle practices persist, highlighting a crucial concern. This suggests 
that awareness of NCDs and their risks may influence motivation for change but may not necessarily result in lifestyle modification.
Keywords: noncommunicable diseases, NCDs, lifestyle practices, behavioral change, modifiable risk factors, knowledge of NCDs

Introduction
Despite remarkable medical breakthroughs in recent decades, non-communicable diseases (NCDs) which hinder socio- 
economic development besides posing significant threats to international health security remain a significant public health 
challenge across the globe.1 Currently, three-quarters of the world’s deaths (85% of which transpire in low- and middle- 
income countries) are attributable to NCDs.2,3 In particular, the Sub-Saharan Africa (SSA) region which bear 
a disproportionate burden of the ever present communicable diseases has witnessed a 67% rise of NCDs in the past three 
decades (ie, more than any other region worldwide).4 While barely 2% of the overall health development assistance has been 
dedicated to chronic diseases in the past two decades, NCDs continue to be one of the most underfunded threats of global 
health importance.5–7 Consequently, the present global trends show that NCDs are assuming an alarming dimension and will 
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inevitably eclipse the burden of communicable diseases to become the leading cause of morbidity and mortality in the 
foreseeable future.8

In Tanzania, where over a third of the society is impoverished, the burden of NCDs which account for about two- 
fifths of all disability-adjusted life years (DALYs) as well as 34% and 31% of all deaths and premature deaths, 
respectively, has doubled in the past two decades.9,10 Similar to the rest of the developing world, the upsurge of 
NCDs outpaces population-level interventions (ie, inadequate efforts on prevention and control) in Tanzania. 
Moreover, in addressing effective prevention and treatment of NCDs, it is fundamental to explore the gaps in knowledge 
of risk factors and lifestyle practices in the general population. However, notwithstanding a wider realization of the 
escalating burden of NCDs across Tanzania, the link between NCD awareness and lifestyle practices at the population 
level is not well characterized.11–13 In pursuit of a paradigm shift in the prevention of NCDs in Tanzania, this 
multiregional community-based study aspired to establish and bridge the gap between NCD knowledge and healthy 
behaviors.

Methods
Recruitment Process and Definition of Terms
This multi-regional community-based cross-sectional study was conducted in 5 regions (ie, Arusha, Dar es Salaam, Geita, 
Mtwara and Zanzibar) of Tanzania between September 2022 and June 2023. This is part of the countrywide ongoing NCD 
campaign by the Jakaya Kikwete Cardiac Institute (JKCI), and at the time of writing this manuscript, the aforementioned five 
regions were the ones that had been covered. The aforementioned screening program was announced in respective commu-
nities, utilized the respective regional hospitals premises and participants voluntarily came for the free NCD screening 
services. Participants (aged ≥18 years) were enrolled consecutively, and the total sample comprised 5121 individuals who 
voluntarily accessed the scheduled screening in their respective regions. As per the 2022 Tanzania Demographic and Health 
Survey and Malaria Indicator Survey (2022 TDHS-MIS) census; Arusha, Dar es Salaam, Geita, Mtwara and Zanzibar regions 
had a population of 2,356,255; 7,405,000; 2,977,608; 1,634,947; and 1,889,773 people, respectively.14

Clinicodemographic and NCD risk profiles, key vitals (including blood pressure, blood sugar, height, and weight) and 
NCD risk knowledge were assessed using a structured questionnaire. Assessment of physical activity was self-reported and 
Physical Activity Vital Sign (PAVS) scale was utilized in estimating activity level.15 Score of ≥150 min/week was used as 
a cut-off for physical activeness. With regard to weight, BMI < 18.5 kg/m2, 18.5–24.9 kg/m2, 25.0–29.9 kg/m2 and ≥30.0  
kg/m2 were used to denote underweight, healthy weight, overweight and obesity, respectively.16 Use of cigarette within 
a 6-month time frame was used to categorize participants as non-smoker, past smoker or current smoker. A weekly intake of 
an alcoholic beverage was used to label a participant as a drinker.

Participants using blood pressure lowering agents, systolic blood pressure (SBP) ≥140 mmHg or diastolic blood 
pressure (DBP) ≥90 mmHg were regarded as hypertensive17 Likewise, individuals on glucose-lowering agents, random 
blood glucose (RBG) ≥11.1 mmol/L or fasting blood glucose (FBG) ≥7 mmol/L were regarded as having diabetes.18 

A 22-item standardized tool evaluating various NCD risk behaviors was used in knowledge assessment and a cut-off of 
≥70% was used to denote good knowledge.19–21 Aside from screening, nutritional education pertaining to NCDs was 
given to all participants by a competent nutritionist. Following this, study subjects were given time to reflect on their 
dietary behaviors and eventually give a self-assessment of whether on average they have healthy or unhealthy eating 
habits. Moreover, one-on-one nutritional counseling was offered to eligible participants.

Statistical Analysis
STATA v11.0 software was employed in all statistical analyses. Continuous and categorical variables summaries are 
expressed as means (± SD) and percentages, respectively. Pearson Chi square test and Student’s t-test techniques were 
used for comparison of categorical and continuous variables, respectively. Bivariate analyses were performed to compare 
knowledge of NCD risk factors across various NCD risk subgroups. All tests were two tailed, and the significance was 
set at p<0.05.
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Results
Sociodemographic Characteristics and NCD Risk Profile of Participants
A total of 5121 individuals were consecutively enrolled in this multi-regional community-based screening. 
Table 1 displays the sociodemographic and NCD risk profiles of the study participants. The mean age was 47.2 years 
and the age group 35–54 years constituted over two-fifths (43.3%) of the study population. Females comprised over 
three-fifths (60.8%) of the participants, over three-quarters (77.7%) were married, nearly two-fifths (39.2%) of partici-
pants had primary-level education or less, and over a quarter (26.9%) were either jobless or retired. Less than half 
(44.1%) of participants had health insurance and over a quarter (28.6%) had a positive family history of NCDs. With 

Table 1 Sociodemographic Characteristics and 
NCD Risk Profile of Study Participants (N = 5121)

Variable Frequency (%)

Age (Mean, SD) 47.2 (15.3)

Age group
18–34 years 1216 (23.8%)
35–54 years 2218 (43.3%)

≥55 years 1687 (32.9%)

Sex
Male 2006 (39.2%)

Female 3115 (60.8%)

Marital status
Single 562 (11.0%)
Married 3978 (77.7%)

Divorced 175 (03.4%)
Widowed 406 (07.9%)

Education
No formal 308 (06.0%)

Primary 1701 (33.2%)

Secondary 1639 (32.0%)
University 1473 (28.8%)

Occupation
Jobless/Student 1058 (20.6%)

Self-employed 2540 (49.6%)

Employed 1202 (23.5%)
Retired 321 (06.3%)

Participants per Region
Arusha 1016 (19.8%)

Dar es Salaam (DSM) 2481 (48.5%)

Geita 470 (09.2%)
Mtwara 627 (12.2%)

Zanzibar (ZnZ) 527 (10.3%)

Health insured
Yes 2258 (44.1%)

No 2863 (55.9%)

NCD Family history
Positive 1464 (28.6%)
Negative 3657 (71.4%)

(Continued)
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regard to behavioral NCD risks, physical inactivity, unhealthy diet, smoking and alcohol consumption were present in 
79.0%, 70.2%, 2.1% and 17.6% of participants, respectively. Moreover, biological risk factors, ie, excess body weight, 
hypertension, and diabetes were recognized in 68.4%, 55.8% and 13.0% of participants, respectively. Among participants 
with hypertension and diabetes, 817 (28.6%) and 184 (27.5%), respectively, were newly diagnosed during this present 
screening. There was a slight variation in risk pattern across the 5 regions, Figure 1.

Knowledge of NCD Risk Factors
Table 2 summarizes respondents’ responses on NCD knowledge questions. The mean NCD knowledge score was 77.1% 
with a range between 31.8% and 100%. Overall, individuals in each of the 5 regions demonstrated an averagely good 
knowledge ranging from 74.6% in Dar es Salaam to 83.7% in Arusha. A total of 3600 (70.3%) participants demonstrated 
good knowledge, 1387 (27.1%) displayed moderate knowledge, and 134 (2.6%) had low knowledge of NCD risk factors. 
About 30.1% of Individuals were not aware that NCDs are the leading cause of global mortality, while 22.6% believed 
that NCDs are not preventable. Additionally, 66.1% of participants thought that one may know if they have NCDs based 
on symptoms alone, whereas 54.0% had a perception that NCDs are curable upon completion of prescribed dosage. 
Smoking was recognized as an NCD risk by 73.0%, physical inactivity by 93.6%, excessive alcohol drinking by 92.0%, 
and high-salt diet by 80.5% of participants. Moreover, excess body weight, high blood pressure and diabetes were 
acknowledged as risks by 91.9%, 91.3%, and 78.3% of participants respectively.

Table 3 displays knowledge of NCD risk factors across various NCD risk subgroups. Physically active participants 
displayed superior NCD knowledge compared to their underactive counterparts, ie, 76.5% vs 68.6%, p<0.001. On the 

Figure 1 Pattern of NCD risks across the 5 Regions.

Table 1 (Continued). 

Variable Frequency (%)

NCD Risk Factors
Behavioral risks

Physical inactivity 4044 (79.0%)

Unhealthy diet (self-perception) 3594 (70.2%)

Tobacco use 106 (02.1%)
Alcohol consumption 903 (17.6%)

Biological risks
Overweight/Obese 3503 (68.4%)
Elevated blood pressure 2857 (55.8%)

High blood sugar 668 (13.0%)
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Table 2 Participants’ Responses to the NCD Knowledge Questionnaire by Region (N = 5121)

Item Question Correct 
Response

Proportion Answered Correctly

Arusha DSM Geita Mtwara ZnZ

Q1 Noncommunicable diseases (NCDs) are diseases of rich people No 96.0% 78.5% 93.2% 91.7% 95.8%

Q2 Smoking does not increase a risk of NCDs No 83.2% 63.8% 70.2% 67.9% 80.1%

Q3 Consuming a lot of vegetables and fruits increases the risk of NCDs No 95.7% 86.6% 90.9% 89.8% 92.6%

Q4 Consumption of too much salt is a risk to NCDs Yes 92.8% 53.1% 84.3% 84.7% 87.5%

Q5 Having excess body weight increases one’s risk of acquiring NCDs Yes 96.4% 90.7% 88.3% 93.3% 90.1%

Q6 A family history of NCDs increases one’s risk of acquiring NCDs Yes 73.3% 64.8% 76.6% 76.2% 68.7%

Q7 Regular consumption of red meat is healthier than white meat No 92.8% 75.4% 83.8% 78.3% 82.0%

Q8 NCDs are curable upon completion of prescribed dose. No 53.8% 43.3% 42.1% 50.2% 41.9%

Q9 Diabetes increases one’s risk of NCDs Yes 82.3% 76.3% 79.6% 79.1% 78.2%

Q10 Men are at higher risk of NCDs compared to women Yes 40.9% 42.2% 46.2% 45.9% 41.6%

Q11 Excessive alcohol drinking increases one’s risk of acquiring NCDs Yes 95.3% 89.6% 91.3% 94.6% 94.7%

Q12 NCDs are the leading cause of deaths globally Yes 69.4% 68.0% 72.1% 69.9% 77.8%

Q13 A person may know that he/she has NCD based on signs and 
symptoms alone

No 32.2% 38.1% 26.8% 31.7% 26.4%

Q14 A person with NCDs may infect a close person No 95.5% 89.2% 86.2% 88.5% 88.8%

Q15 High blood pressure is a risk factor of NCDs Yes 93.2% 89.9% 91.1% 92.5% 92.4%

Q16 Animal fat is healthier than plant oil No 90.9% 80.6% 77.7% 81.0% 83.3%

Q17 Old age is a risk factor for NCDs Yes 89.7% 79.1% 87.0% 89.6% 83.3%

Q18 Stress increases one’s risk of acquiring NCDs Yes 97.7% 92.2% 96.4% 95.5% 95.1%

Q19 Exercising regularly increases one’s risk of acquiring NCDs No 97.1% 93.5% 93.0% 90.6% 91.8%

Q20 High cholesterol in blood prevents one from NCDs No 95.0% 81.7% 87.2% 85.0% 81.6%

Q21 NCDs are not preventable No 81.1% 75.3% 78.5% 78.3% 78.6%

Q22 Doing health check-ups frequently is harmful No 96.9% 89.4% 89.2% 88.7% 88.6%

Mean Score 83.7% 74.6% 78.7% 79.3% 79.1%

Table 3 NCD Knowledge Across Various NCD Risk Subgroups (N=5121)

Attribute Comparative Groups NCD Knowledge p-value

Good ≤Moderate

Physical activity Active 824 (76.5%) 253 (23.5%)
Underactive 2776 (68.6%) 1268 (31.4%) <0.001

Eating habit Healthy eating 1079 (70.7%) 448 (29.3%)
Unhealthy 2521 (70.1%) 1073 (29.9%) 0.6

(Continued)
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other hand, participants with unhealthy eating habits exhibited similar NCD knowledge to the healthy eating 
individuals, ie, 70.1% vs 70.7%, p = 0.6. Likewise, alcohol drinking participants showed similar knowledge to 
their non-drinking counterparts, ie, 69.1% vs 70.6%, p = 0.4. With regard to tobacco use, smokers displayed inferior 
NCD knowledge to non-smokers, ie, 50.9% vs 70.7%, p<0.001. Interestingly, overweight, hypertensive and partici-
pants with diabetes displayed significantly higher NCD knowledge compared to their healthy weight, normotensive 
and normoglycemic counterparts, respectively, ie, 72.5% vs 65.1%, 76.8% vs 62.1%, 80.1% vs 68.8%; all p<0.001.

Association Between NCD Knowledge and Lifestyle
Figure 2 displays the pattern of NCD risks awareness versus existence of such risks in our study group. Overall, of the 
individuals that demonstrated awareness to physical inactivity as a risk, 78.9% were underactive; 77.8% of those aware 
that unhealthy eating is a risk had bad eating habits; 1.7% of participants with awareness of smoking as a risk were 
current smokers; 69.3% of study subjects with awareness of overweight as a risk had excess body weight; and 14.4% of 
those aware of hyperglycemia as a risk were categorized as diabetic in this study. Figure 3 shows the pattern of NCD risk 
factors among participants with good NCD knowledge. Although smoking (1.5%), diabetes (14.9%) and alcohol drinking 
(17.3%) were present in relatively lesser frequencies, other risk factors including hypertension (60.9%), unhealthy eating 

Figure 2 Awareness of NCD Risks versus Presence of Risky Behaviors (N=5121).

Table 3 (Continued). 

Attribute Comparative Groups NCD Knowledge p-value

Good ≤Moderate

Tobacco use Smoker 54 (50.9%) 52 (49.1%)
Non-smoker 3546 (70.7%) 1469 (29.3%) <0.001

Drinking habit Alcohol Drinker 624 (69.1%) 279 (30.9%)
Non-drinker 2976 (70.6%) 1242 (29.4%) 0.4

Body weight Healthy weight 1053 (65.1%) 565 (34.9%)
Excess body weight 2540 (72.5%) 963 (27.5%) <0.001

Blood pressure Normotension 1406 (62.1%) 858 (37.9%)
Hypertension 2194 (76.8%) 663 (23.2%) <0.001

Blood sugar Normoglycemia 3065 (68.8%) 1388 (31.2%)
Diabetes 535 (80.1%) 133 (19.9%) <0.001
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(70.0%), overweight (70.7%) and physical inactivity (77.1%) were observed in a striking proportion of knowledgeable 
participants.

Discussion
The soaring NCD epidemic in SSA has surpassed the global average, continues to entrench poverty and remains 
a formidable threat to accomplishment of the developmental goals.22 Moreover, the NCD burden adds substantial 
pressure to already overstrained healthcare systems in SSA and the rest of the developing world. Over two-fifths of NCD- 
related deaths occur prematurely, with four-fifths of these transpiring in the developing world.23 Formulation and 
implementation of effective behavior change interventions are fundamental if the global quest to reduce premature 
mortality from NCDs by a quarter 2025 and achieve a 30% reduction in sustainable development goal (SDG) by 2030 is 
to be attained.24 Inevitably, the escalating NCD epidemic requires both strengthening and adaptation of health systems 
across the globe; however, the developing world in general and SSA in particular is lagging behind with population-level 
interventions for NCD prevention.25

Despite its complexity and pervasiveness, over two-fifths of the variations in health among persons is attributable to 
lifestyle practices.26 As healthy lifestyles influence both disease prevention and health promotion, individuals with poor 
lifestyle practices display superior all-cause mortality, which rises with an increase in the number of unhealthy behaviors. 
For instance, nonsmokers, physically active and healthy eating individuals have a 56%, 47% and 26% reduction in all- 
cause mortality, respectively, compared to their counterparts who do not engage in the aforementioned behaviors.27 

Moreover, for participants who engage in the aforementioned behaviors, the risk of death is significantly reduced across 
all major NCDs.27 Participants from this study displayed concerning rates of risky behaviors, particularly unhealthy diet 
and physical inactivity, which resonates with the observed high rates of excess body weight. Indeed, unhealthy diet and 
physical inactivity are the major NCD drivers with decisive roles in the epidemic.28–30 In unison with our present 
findings, a couple of other studies in a Tanzanian setting revealed somewhat similar rates of modifiable behavioral 
risks.11–13,31 Nonetheless, regardless of the enormous challenges facing its implementation and sustainability, maintain-
ing a healthy lifestyle is undeniably the most efficient and cost-effective strategy in the battle against NCDs.

To curb the NCD menace, a holistic approach from global to individual level is pivotal. As lifestyle modification 
entails both behavioral and cognitive adjustments, the gap in knowledge of NCD risk factors at the population level is 
realized as an important barrier to both its prevention and management. We observed quite impressive rates of NCD 
knowledge in this study. These findings are fairly similar to those from our earlier study conducted among caregivers of 
cardiovascular disease (CVD) patients,12 however, other studies from Tanzania have revealed significantly lower 

Figure 3 Pattern of NCD Risk factors among participants with Good NCD Knowledge (n=3600).
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knowledge rates (ie, 25.4% and 35.4%).31,32 Likewise, other African studies have revealed significantly lower knowledge 
rates, ranging from 6.7% in Rwanda to 33.9% in Ethiopia.33–35 The good public knowledge observed in this present 
multiregional study is potentially a result of scaling up of NCD advocacy activities along with other NCD initiatives by 
the Tanzanian Ministry of Health (MoH). In congruence with the Global Week for Action on NCDs, the MoH Tanzania 
initiated the National NCD week since 2019 whose aim is to promote NCD prevention through creating awareness, 
health promotion, community engagement, screening services and sharing best practices regarding NCDs in a scientific 
platform.36,37 Considering such commendable efforts yet a rather wide knowledge variation across existing studies in 
Tanzania, it is clear that region-specific tailored efforts to improve awareness are required.

A notable finding from this study is the observation that knowledge had no correlation with lifestyle practices. Contrary to 
our expectations, participants with good knowledge displayed alarming rates of modifiable risk factors, particularly unhealthy 
diets, physical inactivity and excess body weight. Congruently, such pattern of behavioral risks in a subset of knowledgeable 
individuals is observed in numerous studies across the globe. For instance, although between 71.1% and 80% of study 
participants from Tanzania, United Arab Emirates, Ghana, Malaysia, and Nigeria displayed good NCD knowledge; physical 
inactivity, unhealthy eating and overweight rates ranged between 75.2%-90.1%, 79.7%-82.2% and 66.8%-78%, 
respectively.12,38–41 As disease prevention is based on the execution of effective national healthcare policies, the dearth of 
NCD policies or their slow and uneven implementation among African states (Tanzania inclusive) remains a barrier in the fight 
against NCDs and is a potential contributor to the high frequency of risky behaviors irrespective of improved awareness. For 
instance, at 47% and 16% implementation rates, tobacco and physical activity policies are the highest and least implemented, 
respectively, in Africa.42 Furthermore, with respect to East Africa, just 5.5% and 9.0% of dietary and physical activity policies, 
respectively, are implemented.42 In view of the above, it remains a colossal challenge translating and integrating NCD policy 
strategies into daily operations in Africa and thus for their successful implementation; improved harmonization, sustainable 
funding, and robust monitoring strategies are indispensable.

We acknowledge several strengths including (i) a sizeable sample for a robust estimation and description of burden and 
pattern of risky behaviors, (ii) utilization of competent personnel as well as utilization of standardized tools for assessment of 
behavior and knowledge of NCDs. However, we faced the following limitations: (i) due to the study design and sampling 
method used, generalizability of findings and causality exploration are not conceivable. Nevertheless, these findings raise 
considerable public health concerns as well as providing grounds for conducting further research on a larger scale for a more 
reliable estimation of NCD risks and lifestyle practices. Lastly, owing to the self-report nature of some variables (ie, smoking, 
alcohol use, physical inactivity and eating habits), our findings could potentially be prone to reverse causation, response bias, 
participation bias and recall bias.

Conclusion
Notwithstanding the adequate NCD risk knowledge observed in this study, lifestyle practices were incongruent and 
remain a major concern. This implies that awareness of NCDs and their attributable risks may affect the motivation for 
lifestyle change but does not necessarily lead to lifestyle modification. As strengthening of community’s primary 
prevention interventions and improving responsiveness of health care systems to NCD prevention remain a priority in 
the fight against NCDs, efforts to devise strategies to ensure that NCD risk knowledge and lifestyle practices are at par is 
fundamental. Successful implemented lifestyle modification programs in community settings have enormous potential to 
improve lifestyle practices, particularly physical activity and eating behaviors. Furthermore, as unhealthy eating and 
physical inactivity were the leading modifiable behavioral risks, it is high time that NCD policies are integrated 
particularly into urban planning by restricting unhealthy food environment and developing activity-friendly milieu. 
Moreover, considering the highly convincing marketing strategies by the burgeoning fast food and beverage industries, 
incentivization of healthy behaviors could potentially be a viable stimulant to behavior change. Lastly, owing to their 
cost-effective and prompt attribute, mobile phones which are potential tools in improving healthcare delivery and 
promoting healthy behaviors will be rewarding in this setting.43
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BMI, body mass index; BP, blood pressure; CVD, cardiovascular disease; DALYs, disability-adjusted life years; DBP, 
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Kikwete Cardiac Institute; MoH, Ministry of Health; NCDs, non-communicable diseases; PAVS, physical activity vital 
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