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Abstract objective In many countries, housing is used for wealth accumulation and provides financial

security in old age. We tested the hypothesis that household wealth, measured by housing quality and

ownership of durable assets, would increase with age of the household head.

methods We conducted a survey of household heads in 68 villages surrounding Mtwara town,

Tanzania and recorded relevant demographic, housing and social characteristics for each household.

The primary analysis assessed the relationship between age of the household head, quality of the

house structure and socio-economic score (SES) using multivariate analysis. Principal Components

Analysis (PCA) was used as a data reduction tool to estimate the social-economic status of subjects

based on relevant variables that are considered as proxy for SES.

results Of 13 250 household heads were surveyed of whom 49% were male. Those at least

50 years old were more likely to live in homes with an earth floor (86%) compared to younger

household heads (80%; P < 0.0001), wattle and daub walls (94% vs. 90%; P < 0.0001) and

corrugated iron roofs (56% vs. 52%; P < 0.0001). Wealth accumulation in the villages included in

the study tends to be an inverted V-relationship with age. Housing quality and SES rose to a peak by

50 years and then rapidly decreased. Households with a large number of members were more likely

to have better housing than smaller households.

conclusions Housing plays a critical role in wealth accumulation and socio-economic status of a

household in rural villages in Tanzania. Households with a head under 50 years were more likely to

live in improved housing and enjoyed a higher SES, than households with older heads. Larger

families may provide protection against old age poverty in rural areas. Assuring financial security in

old age, specifically robust and appropriate housing would have wide-ranging benefits.
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Introduction

The way households accumulate wealth across nations,

social classes and generations are profoundly different.

In industrialised countries, wealth generally increases

with age and occupation, usually in the form of savings

and home ownership, sufficient for the period after

retirement [1,1]. Pension schemes for old age, jointly

funded by employers and employees in industrialised

countries, are often limited or absent in middle- and

low-income countries (MLIC). In many MLIC, family

members are expected to provide the financial support

and care for the elderly [2]. A critical component of

wealth accumulation in middle-class households is the

ownership of real estate. For example, in US households,
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in 2009, home equity represented 39% of the mean

total net worth of the household with other investments

such as stocks and mutual funds accounting for 16%

[1]. The world’s real estate in 2016 was estimated to be

worth USD $228 trillion, more than 60% of all global

assets [3].

Land ownership in Tanzania is a mix of public and

private as in many other countries, yet the legal situa-

tion is complex. According to the Land Act of 1999

[4], land in Tanzania is public land and remains vested

in the President as trustee for and on behalf of all citi-

zens of Tanzania. An increasing proportion of urban

land is titled, but only 16% of rural land is titled or

held with at least some type of formal, written docu-

mentation of ownership [5]. In rural areas, a system of

communal land rights predominates. The village council

headed by the village chairperson, who is elected by

the village assembly every five years, distributes user

rights among the villagers [6]. Rural households have a

strong sense of ownership of their houses, compounds

and land even though the legal situation may be more

complex. This complexity of communal land rights can

make it difficult to obtain mortgages and sell land.

Consequently, some household heads try to obtain a

title for their land, but the costs for doing so are well

beyond the means of most villagers. Even in the

absence of titled land and access to mortgages there

has been a steady improvement and modernisation of

urban and rural housing in Tanzania and, indeed in

other parts of sub-Saharan Africa [7].

The traditional basic rural African house is a single

storey structure with an earth floor, walls built of earth

and clay, either as mud blocks or plastered onto a

stick frame (wattle and daub), and a thatched roof [7].

Variations of this basic structure can be found through-

out rural sub-Saharan Africa. Rural houses with a sec-

ond storey or elevated on columns, as found

throughout rural southeast Asia are rare, and mainly

restricted to areas that are water-logged or subject to

flooding. Coincident with the improved economy, vil-

lagers modernise their homes in an incremental fashion.

Corrugated iron roofs that now dominate most rural

landscapes, offer several advantages over thatch, includ-

ing durability (a thatched roof must be replaced every

3 to 4 years), a reduced fire hazard, and no dust from

the decaying thatch falling from the roof. Mud walls

must be repaired and plastered over after each rainy

season to avoid collapse. Burned bricks and concrete

bricks offer longer durability. Concrete floors replace

earth floors which can be swept but are rarely clean.

In rural Tanzania the prevalence of improved housing

with improved water and sanitation, sufficient living

area and durable construction has tripled between 2000

and 2015 from 6% to 18% [8].

There is currently little information about the rela-

tionship between wealth, as assessed by housing qual-

ity, and the age of the household head. Here we tested

the hypothesis that the accumulation of wealth during

life would follow the model of high-income countries

and result in older household heads having better qual-

ity houses than younger household heads. This is highly

relevant today since sub-Saharan Africa has the highest

population growth rate in the world [9] and with

increasing life expectancy worldwide, there is a growing

concern for the welfare of the elderly [10]. In this

study, we explored the association between family

wealth, as suggested by the quality of housing and

ownership of durable assets, and age of the household

head in a rural Tanzanian setting.

Methods

Study area

The economy of Tanzania is the second-largest in the

East African Community and the tenth-largest in

Africa. Tanzania is largely dependent on agriculture for

employment, accounting for about half of the employed

workforce. The economy has been transitioning from a

state-directed, command economy to a market economy

since 1985 [11]. Although total gross domestic product

(GDP) has increased since these reforms began, GDP

per capita dropped sharply at first, only exceeded the

pre-transition figure in around 2007, and has been stea-

dily increasing since. After adjusting for purchasing

power parity the GDP of Tanzania is $3402 per person

per year and ranks globally 154th [12]. About 49% of

the population of Tanzania live on less than $1.90/day

[13]. The human development index, a composite mea-

sure of life expectancy, education and per capita

income indicators, is 0.528 and is globally the 159th

[14].

The study area is in rural Mtwara (10.3112° S,

40.1760° E), an administrative region of Tanzania

that shares its south border with Mozambique.

Mtwara region is approximately 16 710 km2 in size

and in 2012 had a population of 1 270 854 [15]. In

Mtwara Region about 90% of the economically

active population works in agriculture, mainly cashew

nut production. About 70% of cashew nuts produced

in the country comes from Mtwara [16]. In 1982, the

Italian oil company AGIP discovered the Mnazi Bay

gas field in the onshore Rovuma Basin, southern Tan-

zania [17]. Due to the lack of gas market in
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Tanzania, the field was not developed until 2006.

The hoped for large economic growth from the

Mnazi Bay project for Mtwara region has not yet

materialised. With a GDP of $2871/person Mtwara

region ranks as the 11th highest GDP per capita of

31 regions of Tanzania [18].

Ethics approval

The studies were approved by the Tanzanian NIMRI

ethics review board (Ref. NIMR/HQ/R.8a/Vol. IX/2924).

Each respondent provided individual, signed, informed

consent; illiterate participants provided a fingerprint

countersigned by a literate witness.

Data collection

Data were collected as part of the baseline assessment of

a large housing study (NCT04529434). A team of

researchers visited all houses and compounds in 68 vil-

lages surrounding Mtwara town. Villages were selected

based on the proximity to the town and road access,

which is critical for the delivery of building construction

materials. The self-identified household heads were inter-

viewed in the assumption that s/he is most knowledgeable

about family wealth and other household issues. The

household head provided data his or her own house only.

A household was here defined as a person or a group of

people, related or unrelated, who live together and share

a common source of food. A house is a residence where

the family is currently living. The household head is

responsible for making decisions within the household,

often s/he is also the main provider of the household. A

census was conducted in every village, during which time

household heads were interviewed, houses were

inspected, photographed and geo-located. A structured

form was used to collect demographic and socio-eco-

nomic information (Appendix S1). The assets captured by

the instrument included personal possessions such as cell

phones, watches, housewares such as television set, metal

pots, sewing machine, refrigerator, other possessions like

bicycles, motorcycles, cars, livestock and immovable

assets such as plot for farming. Data were entered in

tablets and subsequently uploaded, stored and processed

using KoBo Toolbox [19].

Statistical methods

The primary analysis aimed to assess the relationship

between age of the household head, quality of the house

structure and socio-economic score (SES). A Principal

Components Analysis (PCA) method was used as a data

reduction tool to estimate the social-economic status of

subjects based on relevant variables that are considered

as proxy for SES. The housing related variables education

level, type of floor, type of walls, type of roof, number of

sleeping rooms, type of kitchen, type of toilet, electricity

and ownership of durable assets were used in the PCA to

estimate the SES. The first principal component was used

to construct the model for predicting the socio-economic

score for each respondent as it contains the most infor-

mation among the PCA factors [20,21]. The median SES

score was then calculated for each age and a median SES

was plotted against age. The linear regression analyses

were used to draw the fitted lines on median SES score

over age for younger and older people. For the break

point regression, the optimal R2 value was obtained when

the cut off was 50 years. A quadratic regression was fit-

ted to confirm the break point which was 49.9 (�50)

years. Respondents under 18 years (n = 19) were

excluded from the analysis as they are unlikely to be the

true household head and the reliability of responses was,

at times, questionable. Poor housing was defined as a

house with all of the following criteria an earth floor,

mud walls, thatched roof, no electricity and no tap water.

For the purposes of this study the ‘younger age group’

was defined as aged 18 to 50 years and the ‘older age

group’ from 51 to 98 years, based on visual inspection of

the SES/age relationship. A logistic regression model was

used to assess the relationship between age group and

(younger vs. adults) and modern housing defined as a

house with concrete/tiles floor, brick walls and metal

roof. Significance test was performed at 1% significance

level due to multiple comparisons. Analyses were per-

formed in Stata 15.

Results

The study was conducted in 68 villages in Mtwara

region, Tanzania between April and August 2019. Of

14 600 villagers approached by study staff 1331 (9%)

respondents were excluded because their age was not

recorded and 19 (0.1%) were excluded because they were

under 18 years (Figure 1). Of 13 250 respondents 4661

(25%) were 50 years or older (Table 1). The younger

respondents were more likely to be female (56%) com-

pared to older respondents who were more likely to be

male (57%). 46% of the older respondents were illiterate

compared to 31% of the younger respondents

(P < 0.0001). 68% of the older respondents were married

which is lower compared to 75% of the younger respon-

dents (P < 0.0001). And almost all (94%) of the older

respondents were farmers which is higher compared to

86%, younger respondents (P < 0.0001). 41% and 32%

© 2020 The Authors Tropical Medicine & International Health Published by John Wiley & Sons Ltd 1443

Tropical Medicine and International Health volume 25 no 12 pp 1441–1449 december 2020

S. Mshamu et al. Old age is associated with decreased wealth in rural Tanzania



14,600 households

13,269 households

13,250 households 

4,661 age ≥50 years old8,589 age < 50 years old

19 head of households age < 18

1,331 missing age for head 
of households

Figure 1 Participant assembly

Table 1 Characteristics of respondents (n = 13 250)

Characteristics Age < 50 years old Age ≥ 50 years old Total P-value

n 8589 4661 13 250

n (%)

Sex <0.0001
Female 4769 (56) 2026 (43) 6795 (51)

Male 3820 (44) 2635 (57) 6455 (49)

Education <0.0001
Illiterate 2684 (31) 2147 (46) 4831 (36)
Literate, no formal education 417 (5) 308 (7) 725 (5)

Primary school 4900 (57) 2121 (46) 7021 (53)

Secondary school 534 (6) 66 (1) 600 (5)

High School/Colleges/Vocation training/Graduate
(After High School)

54 (1) 19 (0) 73 (1)

Marital status <0.0001
Married 6427 (75) 3162 (68) 9589 (72)
Cohabiting 141 (2) 47 (1) 188 (1)

Separated 524 (6) 349 (7) 873 (7)

Divorced 397 (5) 248 (5) 645 (5)

Widow/Widower 160 (2) 559 (12) 719 (5)
Single 940 (11) 296 (6) 1236 (9)

Occupation <0.0001
Farmer 7367 (86) 4396 (94) 11 763 (89)

Fisherman 357 (4) 68 (1) 425 (3)
Trader/Selling goods 423 (5) 39 (1) 462 (3)

Employee 79 (1) 26 (1) 105 (1)

Craft, Clothes or Furniture 97 (1) 8 (0) 105 (1)
Labourer 48 (1) 7 (0) 55 (0)

Others 105 (1) 109 (2) 214 (2)

Don’t know 113 (1) 8 (0) 121 (1)
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Table 2 The quality of housing, water, sanitation and durable assets according to the respondents (n = 13 250)

Characteristics Age < 50 years old Age ≥ 50 years old Total P-value

n 8589 4661 13 250

n (%)

Quality housing

Type of floor <0.0001
Concrete/Cement/Tiles 1539 (18) 590 (13) 2129 (16)

Earth 6909 (80) 4028 (86) 10 937 (83)

Other 141 (2) 43 (1) 184 (1)
Type of walls <0.0001
Burned Clay Bricks 193 (2) 39 (1) 232 (2)

Concrete Blocks 332 (4) 113 (2) 445 (3)
Mud and Bricks 233 (3) 72 (2) 305 (2)

Wattle and daub 7706 (90) 4373 (94) 12 079 (91)

Others 125 (1) 64 (1) 189 (1)

Type of roof <0.0001
Corrugated Iron 4504 (52) 2632 (56) 7136 (54)

Thatched roof 3950 (46) 1974 (42) 5924 (45)

Others 135 (2) 55 (1) 190 (1)

Ownership of home <0.0001
Owner 6858 (80) 4107 (88) 10 965 (83)

Family owned 583 (7) 196 (4) 779 (6)

Owned by a relative 515 (6) 172 (4) 687 (5)
Rented 481 (6) 111 (2) 592 (4)

Others 152 (2) 75 (2) 227 (2)

Number of rooms for sleeping <0.0001
0–1 1400 (16) 716 (15) 2116 (16)
2 4083 (48) 1895 (41) 5978 (45)

3 or more 3106 (36) 2050 (44) 5156 (39)

Type of kitchen <0.0001
Indoor kitchen 4442 (52) 2108 (45) 6550 (49)
Outside kitchen 4147 (48) 2553 (55) 6700 (51)

Poor housing (earth floor, wattle &

daub/mud wall, thatched roof,

no electricity, no tab water)

2130 (25) 1301 (28) 3431 (26) <0.0001

Water supply and sanitation

Type of toilet 0.002

Flush toilet inside the house 34 (0.4) 11 (0.2) 45 (0.3)
Pit latrine with cement floor 328 (4) 131 (3) 459 (4)

Pit Latrine with earth floor 7259 (85) 4046 (87) 11 305 (85)

Communal pit latrine 321 (4) 162 (4) 483 (4)

The bush/open defecation 386 (5) 202 (4) 588 (4)
Others 261 (3) 109 (2) 370 (3)

Main water source 0.032

Piped into the house 9 (0.1) 4 (0.1) 13 (0.1)

Public tap 953 (11) 478 (10) 1431 (11)
Individual shallow well 212 (3) 136 (3) 348 (3)

Purchased 401 (5) 213 (5) 614 (5)

Bore hole 107 (1) 78 (2) 185 (1)
Community well 3784 (44) 1959 (42) 5743 (43)

Collected from a river/lake 1297 (15) 753 (16) 2050 (16)

Rainwater collection 315 (3.7) 200 (4.3) 515 (3.9)

Others 1511 (18) 840 (18) 2351 (18)
Electricity (access to grid) <0.0001
No 4374 (51) 2688 (58) 7062 (53)

Yes 4215 (49) 1973 (42) 6188 (47)
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of the households had 3 or 4 rooms, respectively. Those

that had only 2 rooms accounted for 20% of the total.

Older household heads were more likely to live in homes

with an earth floor (86%) compared to younger household

heads (80%; P < 0.0001), and wattle and daub construc-

tions (94% vs. 90%; P < 0.0001). The frequency of

thatched roofs was lower among the older than younger

respondents (42% vs. 46%; P < 0.0001; Table 2). The

large majority of homes was owned by the household

heads and their families overall, only 4% of homes were

rented. Approximately 55% of the older respondents used

outdoor kitchens compared to 48% of the younger respon-

dents (P < 0.0001). The most frequently used type of toilet

(85%) was a pit latrine with an earth floor irrespective of

the age of the household head. The three most common

water sources were a community well (43%), water col-

lected from a lake or river (16%), or a public tab (11%).

49% of the younger respondents had access to electricity

but only 42% of the respondents at least 50 years. Older

respondents were less likely to own durable assets like cell

phones (63% vs. 75%; P < 0.0001); television (4% vs.

9%; P < 0.0001), motorbikes (7% vs. 10%; P < 0.0001)

and bicycles (41% vs. 43%; P = 0.011).

In the PCA, the three most important components for

a high socio-economic score were related to the quality

of housing namely roofing materials, location of the

kitchen, floor materials (Table 3). Other relevant compo-

nents included access to electricity, ownership of a televi-

sion, number of bed rooms, motorbikes, cell phones,

brick walls, plot size, flush or pit latrine with cement

floor, bicycle, livestock and literacy. The median SES

score increased from 18 years reached an apex around

50 years and then declined. The linear regression analyses

showed that there was positive relationship between SES

and age in younger household heads (r = 0.87) and there

was negative relationship between SES and age in older

household heads (r = �0.87) (Figure 2). Households with

younger household heads were more likely to have

improved housing OR 2.0, (95% CI 1.6, 2.6) compared

to older household heads.

The respondents reported that their households

included between 6 and over 20 members. The age distri-

butions of the reported household members as illustrated

in Figure 3 showed an inverse correlation between the

number of reported household members living in the

entire household and the proportion of people living in

poor housing; the larger the number of household mem-

bers the less likely that their house had a poor structure.

Discussion

We found that wealth accumulation in the study villages

peaks and levels off by age 50 years, after which it

Table -0002 (Continued)

Characteristics Age < 50 years old Age ≥ 50 years old Total P-value

Ownership of durable assets

Cell phone 6439 (75) 2951 (63) 9390 (71) <0.0001
Radio 3364 (39) 1808 (39) 5172 (39) 0.671

Television 738 (9) 207 (4) 945 (7) <0.0001
Motorbike 885 (10) 322 (7) 1207 (9) <0.0001
Bicycle 3726 (43) 1915 (41) 5641 (43) 0.011

Ownership land and livestock

Plot acres* 2 (1, 3) 2.5 (1, 4) 2 (1, 3) <0.0001
Livestock (goat/cows/chicken) 4517 (53) 2536 (54) 7053 (53) 0.045

Is median (IQR), but the rest are n (%).*

Table 3 Principal component analysis (N = 13 250)

Factors Factor score

Corrugated Iron Roof 0.363

Outside Kitchen 0.338

Concrete/Cement/Tiles Floor 0.321
Electricity 0.314

TV 0.278

Having 3 or more Sleeping rooms 0.262
Motorbikes 0.261

Cell phones 0.240

Radios 0.228

Backed Bricks/Concrete blocks Walls 0.212
Having 3 or more Plot acres 0.209

Flush/ pit latrine with cement floor Toilet 0.208

Bicycle 0.205

Livestock (goats/cows/chicken) 0.183
Illiterate status 0.156
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decreases precipitously. Households with a head under

50 years were more likely to live in improved housing

and enjoyed a higher socio-economic status. Households

with a large number of members were more likely to

have better housing compared to smaller households.

These observations suggest that the poverty-related prob-

lems faced by residents of the area are most severe among

the elderly living on their own.

Most people in the study villages work in agriculture.

The nature of work is highly demanding and takes its

toll on the health of the workers. By the time they are

60 years most people find it hard to continue demanding

physical work. Households that depend in large part on

the income of the household head experience a decrease

in income once the head reaches such an age. Maintain-

ing a basic wattle and daub home is labour-intensive.

An earth floor needs to be swept several times daily,

mud walls need to be repaired at least after each rainy

season, otherwise the walls collapse (Figure 4). Thatched

roofs need to be replaced every three to four years,

otherwise they provide little protection from rainfall

which in turn accelerates the deterioration of mud walls.

Older people left on their own are often unable to com-

plete these physically demanding repairs. In the absence

of money to pay workers, the home deteriorates rapidly

and collapses (Figure 4). Large households that include

younger adults provide some protection against age-re-

lated poverty as they can contribute financially, repair

structural problems in the home and eventually can help

replace the home once repairs are no longer feasible.

Our observations suggest that support from neighbours

and fellow villagers does not assure protection against

poverty in old age.

Our study has several limitations. First, as mentioned

earlier the economy of Tanzania has undergone profound

changes over the last 40 years including a transition from

command to market economy. This leaves the theoretical

possibility that people reaching adulthood during this

transition remained economically disenfranchised while

the following generation benefitted from the opening of

economic opportunities. This scenario suggests that

wealth or more precisely the relative poverty of the peo-

ple over 50 is fixed. Our study design, a survey at a sin-

gle point in time cannot distinguish whether wealth in

study sites is fixed or dynamic. But based on the experi-

ence of the investigators it seems more likely that wealth

is dynamic and directly correlates with the income capac-

ity from labour which declines with age. Second while

the housing structures can be directly observed for other

information, we have to rely on the respondents’ infor-

mation. This may explain the surprisingly large number

of reported household members. As the respondents were

asked about the members belonging to the household

family members who have left the villages long ago and

show no inclination to return any time soon were still

included. The reported number of household members

has to be understood as the ideal household as imagined

in the mind of the respondent and not the de facto house-

hold. Third, not all assets could be checked, and it is pos-

sible that land ownership and ownership of durable

assets are overstated. We believe these limitations are

outweighed by the strengths of the study, which includes

its reliance on original primary data and the reporting of

the house structure by direct observation.

The findings of this study provide an explanation for

the preference of large households and big families which

have resulted in the rapid population expansion in many

parts of Africa. It seems likely that in many rural African

villages the only protection against old age poverty is the

hope that younger household members will eventually

take care of the household. We are currently exploring

new housing constructions for rural Africa that aside

from providing a healthy environment, will be more dur-

able compared with the current local standard. It is likely

that a long-lasting structure may contribute towards pro-

tection against old age poverty by assuring a safe refuge

for the ageing members of a household.
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Figure 4 The collapsing home of an elderly woman in Mtwara
region, Tanzania

1448 © 2020 The Authors Tropical Medicine & International Health Published by John Wiley & Sons Ltd

Tropical Medicine and International Health volume 25 no 12 pp 1441–1449 december 2020

S. Mshamu et al. Old age is associated with decreased wealth in rural Tanzania



Data Availability Statement

Data are available on request from CSK Research Solu-

tions Ltd., Dar es Salaam, Tanzania; ckahabuka@cskre-

search.com.

References

1. Dettling L, Hsu J. Playing Catch-UP. Finance & Develop-

ment. 2017(June):21.

2. PewResearchCentre. The Rising Age Gap in Economic Well-

being. (Available from: https://wwwpewsocialtrendsorg/2011/

11/07/the-rising-age-gap-in-economic-well-being/. 2011).

3. Shetty P. Grey matter: ageing in developing countries. Lan-

cet 2012: 379: 1285–1287.
4. Tostevin P.How much is the world worth? (Available from:

https://wwwsavillscouk/blog/article/216300/residential-prope

rty/how-much-is-the-world-worthaspx. 2017).

5. The_United_Republic_of_Tanzania. Land Act. (Available

from: http://extwprlegs1faoorg/docs/pdf/tan23795pdf. 1999).

6. Aikaeli J, Markussen T.The effects of land titling in Tanza-

nia. WIDER Working Paper 2017/ 168 (Available from:

https://wwwwiderunuedu/sites/default/files/Publications/Work

ing-paper/PDF/wp2017-168_0pdf. 2020).

7. Kesale A. Selected Experiences of the Use of the Village

Assembly in the Governance at the Grassroots Levels in

Ludewa District Council in Tanzania. J Public Admin

Governance 2017: 7: 1.

8. Tusting LS, Bisanzio D, Alabaster G et al. Mapping changes

in housing in sub-Saharan Africa from 2000 to 2015. Nature

2019: 568: 391–394.
9. Tusting LS, Bisanzio D, Alabaster G et al. Supplemen-

taryTables Mapping changes in housing in sub-Saharan

Africa from 2000 to 2015. Nature 2019: 568: 391–394.
10. Pison G. The Population of the World. Population & Soci-

eties. 2017(547)..

11. WHO. International Plan of Action on Ageing: report on

implementation. (Available from: https://appswhoint/gb/arc

hive/pdf_files/EB115/B115_29-enpdf. 2004.)

12. Nord R, Sobolev Y, Dunn Det al.Tanzania: the story of an

African transition/African Dept.; . . . et al.—Washington,

D.C.: International Monetary Fund, 2009. IMF. 2009.

13. IMF. Economic outlook database (Available from: https://

www.imf.org/external/pubs/ft/weo/2019/02/weodata/weore

pt.aspx?pr.x=58&pr.y=20&sy=2017&ey=2021&scsm=
1&ssd=1&sort=country&ds=.&br=1&c=738&s=NGDPD%

2CPPPGDP%2CNGDPDPC%2CPPPPC%

2CPCPIPCH&grp=0&a=).
14. The_World_Bank. Poverty headcount ratio at $1.90 a day

(2011 PPP) (% of population); (Available from: https://

www.imf.org/external/pubs/ft/weo/2019/02/weodata/weore

pt.aspx?pr.x=58&pr.y=20&sy=2017&ey=2021&scsm=
1&ssd=1&sort=country&ds=.&br=1&c=738&s=NGDPD%

2CPPPGDP%2CNGDPDPC%2CPPPPC%

2CPCPIPCH&grp=0&a=. 2020).
15. UNDP. Human Development Reports; (Available from:

http://hdr.undp.org/en/indicators/137506. 2019).

16. National_Bureau_of_Statistics. 2012 Population and Hous-

ing Census, Population Distribution by Administrative

Areas; page 2. 2013.

17. The_United_Republic_of_Tanzania_President’s_Office_

Regional_Administration_and_Local_Government. Mtwara

Region Investment Guide. (Available from: http://wwwesrf

ortz/docs/MtwaraRegionInvestementGuidepdf. 2019.)

18. TaanzaniaInvest. Mnazi Bay Gas Reserves Evaluation Rein-

force Field Potential; (Available from: https://www.tanzania

invest.com/energy/mnazi-bay-gas-reserves-evaluation-reinf

orces-potential. 2017).

19. National_Bureau_of_Statistics_(Tanzania). National

Accounts of Tanzania Mainland; (Available from: https://

www.nbs.go.tz/nbs/takwimu/na/National_Accounts_Statistic

s_of_Tanzania%20_Mainland_2016.pdf. 2016).

20. KoBo. (Available from: https://www.kobotoolbox.org/).

21. Houweling TA, Kunst AE, Mackenbach JP. Measuring

health inequality among children in developing countries:

does the choice of the indicator of economic status matter?

Int J Equity Health. 2003: 2: 8.

22. Vyas S, Kumaranayake L. Constructing socio-economic sta-

tus indices: how to use principal components analysis.

Health Policy Plan 2006: 21: 459–468.

Supporting Information

Additional Supporting Information may be found in the

online version of this article:

Appendix S1 SHT2 ELIGIBILITY SURVEY – struc-

tured questionnaire.

Corresponding Author Lorenz von Seidlein, Mahidol-Oxford Tropical Medicine Research Unit (MORU), Mahidol University,

420/6 Rajvithi Road, Bangkok 10400, Thailand. Tel.: +66 (0)2 3549170; Fax +66 (0)2 3549169; E-mail: Lorenz@tropmedres.ac

© 2020 The Authors Tropical Medicine & International Health Published by John Wiley & Sons Ltd 1449

Tropical Medicine and International Health volume 25 no 12 pp 1441–1449 december 2020

S. Mshamu et al. Old age is associated with decreased wealth in rural Tanzania

https://wwwpewsocialtrendsorg/2011/11/07/the-rising-age-gap-in-economic-well-being/
https://wwwpewsocialtrendsorg/2011/11/07/the-rising-age-gap-in-economic-well-being/
https://wwwsavillscouk/blog/article/216300/residential-property/how-much-is-the-world-worthaspx
https://wwwsavillscouk/blog/article/216300/residential-property/how-much-is-the-world-worthaspx
http://extwprlegs1faoorg/docs/pdf/tan23795pdf
https://wwwwiderunuedu/sites/default/files/Publications/Working-paper/PDF/wp2017-168_0pdf
https://wwwwiderunuedu/sites/default/files/Publications/Working-paper/PDF/wp2017-168_0pdf
https://appswhoint/gb/archive/pdf_files/EB115/B115_29-enpdf
https://appswhoint/gb/archive/pdf_files/EB115/B115_29-enpdf
https://www.imf.org/external/pubs/ft/weo/2019/02/weodata/weorept.aspx?pr.x=58&pr.y=20&sy=2017&ey=2021&scsm=1&ssd=1&sort=country&ds=.&br=1&c=738&s=NGDPD%252CPPPGDP%252CNGDPDPC%252CPPPPC%252CPCPIPCH&grp=0&a=
https://www.imf.org/external/pubs/ft/weo/2019/02/weodata/weorept.aspx?pr.x=58&pr.y=20&sy=2017&ey=2021&scsm=1&ssd=1&sort=country&ds=.&br=1&c=738&s=NGDPD%252CPPPGDP%252CNGDPDPC%252CPPPPC%252CPCPIPCH&grp=0&a=
https://www.imf.org/external/pubs/ft/weo/2019/02/weodata/weorept.aspx?pr.x=58&pr.y=20&sy=2017&ey=2021&scsm=1&ssd=1&sort=country&ds=.&br=1&c=738&s=NGDPD%252CPPPGDP%252CNGDPDPC%252CPPPPC%252CPCPIPCH&grp=0&a=
https://www.imf.org/external/pubs/ft/weo/2019/02/weodata/weorept.aspx?pr.x=58&pr.y=20&sy=2017&ey=2021&scsm=1&ssd=1&sort=country&ds=.&br=1&c=738&s=NGDPD%252CPPPGDP%252CNGDPDPC%252CPPPPC%252CPCPIPCH&grp=0&a=
https://www.imf.org/external/pubs/ft/weo/2019/02/weodata/weorept.aspx?pr.x=58&pr.y=20&sy=2017&ey=2021&scsm=1&ssd=1&sort=country&ds=.&br=1&c=738&s=NGDPD%252CPPPGDP%252CNGDPDPC%252CPPPPC%252CPCPIPCH&grp=0&a=
https://www.imf.org/external/pubs/ft/weo/2019/02/weodata/weorept.aspx?pr.x=58&pr.y=20&sy=2017&ey=2021&scsm=1&ssd=1&sort=country&ds=.&br=1&c=738&s=NGDPD%252CPPPGDP%252CNGDPDPC%252CPPPPC%252CPCPIPCH&grp=0&a=
https://www.imf.org/external/pubs/ft/weo/2019/02/weodata/weorept.aspx?pr.x=58&pr.y=20&sy=2017&ey=2021&scsm=1&ssd=1&sort=country&ds=.&br=1&c=738&s=NGDPD%252CPPPGDP%252CNGDPDPC%252CPPPPC%252CPCPIPCH&grp=0&a=
https://www.imf.org/external/pubs/ft/weo/2019/02/weodata/weorept.aspx?pr.x=58&pr.y=20&sy=2017&ey=2021&scsm=1&ssd=1&sort=country&ds=.&br=1&c=738&s=NGDPD%252CPPPGDP%252CNGDPDPC%252CPPPPC%252CPCPIPCH&grp=0&a=
https://www.imf.org/external/pubs/ft/weo/2019/02/weodata/weorept.aspx?pr.x=58&pr.y=20&sy=2017&ey=2021&scsm=1&ssd=1&sort=country&ds=.&br=1&c=738&s=NGDPD%252CPPPGDP%252CNGDPDPC%252CPPPPC%252CPCPIPCH&grp=0&a=
https://www.imf.org/external/pubs/ft/weo/2019/02/weodata/weorept.aspx?pr.x=58&pr.y=20&sy=2017&ey=2021&scsm=1&ssd=1&sort=country&ds=.&br=1&c=738&s=NGDPD%252CPPPGDP%252CNGDPDPC%252CPPPPC%252CPCPIPCH&grp=0&a=
https://www.imf.org/external/pubs/ft/weo/2019/02/weodata/weorept.aspx?pr.x=58&pr.y=20&sy=2017&ey=2021&scsm=1&ssd=1&sort=country&ds=.&br=1&c=738&s=NGDPD%252CPPPGDP%252CNGDPDPC%252CPPPPC%252CPCPIPCH&grp=0&a=
https://www.imf.org/external/pubs/ft/weo/2019/02/weodata/weorept.aspx?pr.x=58&pr.y=20&sy=2017&ey=2021&scsm=1&ssd=1&sort=country&ds=.&br=1&c=738&s=NGDPD%252CPPPGDP%252CNGDPDPC%252CPPPPC%252CPCPIPCH&grp=0&a=
http://hdr.undp.org/en/indicators/137506
http://wwwesrfortz/docs/MtwaraRegionInvestementGuidepdf
http://wwwesrfortz/docs/MtwaraRegionInvestementGuidepdf
https://www.tanzaniainvest.com/energy/mnazi-bay-gas-reserves-evaluation-reinforces-potential
https://www.tanzaniainvest.com/energy/mnazi-bay-gas-reserves-evaluation-reinforces-potential
https://www.tanzaniainvest.com/energy/mnazi-bay-gas-reserves-evaluation-reinforces-potential
https://www.nbs.go.tz/nbs/takwimu/na/National_Accounts_Statistics_of_Tanzania%2520_Mainland_2016.pdf
https://www.nbs.go.tz/nbs/takwimu/na/National_Accounts_Statistics_of_Tanzania%2520_Mainland_2016.pdf
https://www.nbs.go.tz/nbs/takwimu/na/National_Accounts_Statistics_of_Tanzania%2520_Mainland_2016.pdf
https://www.kobotoolbox.org/
mailto:

